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INTRODUCTION 
Native bees provide three basic pollination services, which 
make them a valuable resource. First, along with honeybees, native 
bees pollinate blueberry, Vaccinium spp. (Bigras-Hout et al. 1973; 
Eck 1988; Parker et al. 1987; Phipps 1930) and many other commer-
cially important crops. Second, native bees also pollinate rare plant 
species, such as the Furbish lousewort, Pedicularis furbishiae 
(Macior 1978). Third, native bees pollinate many common plants, 
including such species as shadbush, Amelanchier spp., and bunch-
berry, Cornus canadensis L, whose beauty delights us every spring 
and whose fruits other organisms use for food. 
Despite the important pollination services native bees provide, 
there are "fewer numbers of bee species and smaller populations of 
remaining bees distributed in and adjacent to areas of intensive 
cultivation" (Torchio 1990:1651). Removal offence rows and strips 
of uncultivated land, which provide nesting sites and alternative 
forage plants, and the widespread use of herbicides and pesticides 
have contributed to this reduction of wild bee populations (Free 
1970; Johansen 1969; Kevan 1990; MacKenzie and Winston 1984; 
Plowright and Laverty 1987). In Maine, pesticide use and habitat 
alterations have reduced populations of beneficial species of native 
bees(Boulangeretal. 1967; Hansen and Osgood 1984; Miliczsky and 
Osgood 1979; Osgood 1972). 
Maine's native bees serve as reproductive resources for many 
of their floral hosts. Floral nectar and pollen are, in turn, food 
resources for wild bees, food for the immediate well-being and 
survival of adult bees as well as for that of their offspring who will 
be responsible for future pollination. 
Sugars, the primary constituents of floral nectars, are the 
major energy source of bees for daily maintenance. The quantity 
and quality of nectars vary among plant species. Nectar production 
for six common Maine plants ranged from 0.02 mg/flower to 0.625 
mg/flower (Heinrich 1979); flowers with concealed nectar tend to be 
more rewarding than flowers with exposed nectar (Plowright and 
Laverty 1984). Nectars of flowering plants also contain amino acids, 
vitamins, and inorganic minerals that may be important for fulfill-
ing nutritional and homeostatic requirements (Baker and Baker 
1975, 1983; Southwick 1990; Nicolson and Worswick 1990). 
Pollen proteins are important for eggmaturation, larval growth, 
and adult longevity (Kevan and Baker 1984; Schmidt et al. 1987; 
Stanley and Liskens 1974). Like nectar, pollen quality also varies; 
many individual pollens are nutritionally inadequate (Standifer 
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1980). Schmidt et al. (1987) found that the percentage of protein 
present in the pollen of 25 different species ranged from 9.8% to 
30.6% and that average adult longevity went from 20 days for 
honeybees fed no pollen or a nutritionally inadequate pollen to over 
80 days for bees fed a mixture of five different pollens. Pollen 
availability also affects the well-being of bees. Sutcliffe and Plow-
right (1990) found pollen deprivation lengthened the larval period 
and decreased adult size in managed colonies of Bombus ternarius 
L., which they suggested might also decrease the population size of 
bumblebee colonies in the wild. 
Although blueberry flowers are nectar and pollen sources for 
native bees, blueberry blooms for approximately one month. In 
contrast, adults of many of the species of native bees that pollinate 
lowbush blueberry in Maine are active prior to blueberry bloom 
and often for a considerable period after blueberry bloom. To 
maintain their populations, appropriate and accessible alternative 
food sources must be provided before, perhaps during, and after 
blueberry bloom. Methods of providing a suitable continued food 
supply for our native bees, however, is a much neglected area. 
Therefore, in order to determine potentially suitable alternative 
food sources for the more important native bee pollinators of 
blueberry, the primary objectives of the present research were: 
1) to compile the published North American nectar, 
pollen, and flower records; 
2) to analyze the pollen loads of native bees associated 
with Vaccinium spp. in Maine; and 
3) to survey distribution and abundance patterns of 
native bee populations in Maine blueberry fields. 
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METHODS 
Literature Search 
This literature search of published North American nectar, 
pollen, and flower records through 1990 was restricted to native bee 
species that have been collected on or near lowbush blueberry in 
Maine and eastern Canada. Records for parasitic and inquiline 
species of native bees, Nomada, Psithyrus, and Sphecodes, were 
included. Unless the author stated specifically that the bee was 
observed foraging for nectar, we have cited it as a flower record 
because of the possibility that it may have been present on the plant 
for other reasons (e.g., resting, foraging for pollen). Inclusion as a 
pollen record was based on at least one of the following criteria being 
met: 
1) microscopic examination of pollen loads; 
2) observation of bees collecting pollen from a particu-
lar plant taxon; 
3) statement that the bee collected pollen from a par-
ticular plant taxon. 
The work of earlier compilers of floral records for native bees, 
(i.e., Krombein et al. 1979; Mitchell 1960) provided most of the floral 
citations prior to 1976. All sources that provided additions to their 
earlier lists are cited in the Appendix. Floral nomenclature is from 
Kartesz and Kartesz (1980). Bee nomenclature is from Krombein et 
al. (1979), LaBerge publications on Andrena spp., and McGinley 
(1986). Occasionally changesin taxonomy or earlier misidentification 
of species resulted in our making judgments as to which bee or 
flower was meant. Fortunately, this was rare and where uncer-
tainty still remained, it is indicated with a footnote. 
Pollen Analysis 
Pollen loads were examined from bees in the Entomology 
Department Insect Collection at the University of Maine. Only 
species known to be associated with the lowbush blueberry in Maine 
were examined and most specimens had been collected in Maine 
during the period 1962-63, 1989-90, and a few intervening years 
from either Vaccinium spp. ,Amelanchier spp. (shadbush), or Rubus 
allegheniensis Porter ex Bailey (blackberry). Shadbush, which 
blooms, in part, earlier than blueberry, and blackberry, which 
blooms after blueberry, were included in order to determine whether 
wild bees associated with blueberry use them as alternative sources 
of pollen. 
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Sample preparation was a variation on standard preparation 
methods sensu Faegri and Iversen (1989). Pollen loads were de-
tached from individual bees using fine forceps. Pollen was dispersed 
in 10% potassium hydroxide at 90° C for 10 min. A 9/1 solution of 
acetic anhydride and concentrated sulfuric acid at 90° C was used 
to remove organic matter, and the remaining sample was suspended 
in silicon oil. Samples were analyzed at 400 X with a Leitz micro-
scope. At least 100 pollen grains were identified from each pollen 
load, and pollen percentages were calculated for each pollen load. 
Pollen identification was aided by standard reference texts and 
articles and the pollen reference collection of the Plant Biology and 
Pathology Department, University of Maine. 
Measuring Native Bee Abundance and Distribution Patterns 
Sweeps of blueberry bloom for bees and plot counts of insects 
on blueberry were performed to determine current species distribu-
tion and abundance patterns in Washington County, Maine. 
Native bees were collected on blueberry bloom using a sweep 
net with a 15-in. net ring and a 5-ft. handle. A sweep was made every 
third or fourth step in a transect across each blueberry field so that 
bees would not be disturbed by the collector. Each sample consisted 
of 50 sweeps. Large and small fields in Beddington and Deblois, 
Maine, were sweep sampled in 1989. One hundred and twenty one 
samples were taken on May 30, June 2, June 3, and June 5. In 1990 
two sets of sweep samples were taken. The first set consisted of 
thirty-two sweep samples. Twelve samples were taken on May 26 
and four samples on May 31 from the large barrens in Deblois; 16 
samples were taken on June 1 from a small field on Vienna 
Mountain in Vienna. The second set consisted of five sets of 50 
sweeps of the borders and interiors of nine fields on June 12 and 
June 13. Sample sites were three small fields, located in Winterport, 
Frankfort, and Township 31, and six large fields, five in Deblois and 
one in Township 32. 
Native pollinators were counted in ten 3-ft x 6-ft plots estab-
lished in both a small blueberry field in Beddington and the large 
barrens in Deblois in 1989. Six 30-sec. counts of pollinators (native 
bees, honeybees, bee flies, and syrphid flies) were made each day 
within each plot. Counts were made simultaneously by two observ-
ers, who alternated between fields each day. Sampling days were 
May 23,25, 26, and 29 and a total of 240 counts of 30 sec. each were 
taken. 
Species richness, the number of species present in some area 
within a community, was estimated using the jackknife procedure 
(Heltshe and Forrester 1983). 
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RESULTS AND DISCUSSION 
The literature survey (Table 1) results indicate that 28 species 
of native bees associated with blueberry in Maine collect Vaccinium 
spp. pollen. Coupled with our new pollen records from the pollen 
analysis work (Table 2 and Table 3), a total of 38 native bee species 
pollinate Vaccinium spp. and all are polylectic, meaning they forage 
on a diversity of plant species for nectar and pollen. For example, 
Andrena regularis Malloch, which was the most abundant wild bee 
species collected in Maine blueberry barrens during the period 
1961-1965 (Boulanger et al. 1967), collects blueberry pollen and has 
been collected on 21 different plant genera. All of these genera are 
found in Maine (Checklist of the Josselyn Botanical Society). Like-
wise, Andrena rufosignata Cockerell, the most abundant native bee 
species collected during 1989-1990, also pollinates blueberry and 
has been collected from 24 plant genera, 21 of which are found in 
Maine. 
Table 1. Published nectar, pollen, and flower records for native 
bees associated with Vaccinium spp. 
Agapostemon texanus texanus Cresson 
pollen: Cassia fasciculata; Solarium carolinense; S. rostratum 
flower records: Amelanchier; Amorpha; Antennaria; Aronia 
melanocarpa; Aster; Aster spinosus; Barbarea; Cassia; 
Cephalanthus; Cerasus; Cirsium; Convolvulus arvensis; Coreop-
sis; Crataegus; Cucurbita; Dalea; Echinacea; Erigeron; Fragaria; 
Geranium;Helianthus;H. annuus;Heterotheca latifolia;Lepachys; 
Lippia alba;Malus;Menthapiperita;Melilotus;Mikania scandens; 
Palafoxia texana; Potentilla; Pluchea odorata; Prunus; P. 
americana; Pycnanthemum; Ratibida; Rhus; Rosa; Rubus; Salix; 
Senecio; Silphium; Solidago; Sonchus; Teucrium cubense; 
Tragopogon; Verbena; Verbesina encelioides; Veronica 
Andrena cdleghaniensis Viereck 
nectar and pollen: Acer spicatum 
pollen: Prunus 
flower records: Amelanchier; Barbarea; Brassica; Cornus; Crataegus; 
Euphorbia cyparissias; Fragaria vesca; F. virginiana; Ledum; 
Leucanthemum vulgare; Melilotus alba; Ranunculus; Rubus; R. 
idaeus; Salix; Vaccinium'; Viburnum; V. cassinoides; V. opulus 
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Andrena bualici» Viereck 
flower records: Acer; A. rubrum; Amelanchier; A. canadensis; 
Antennaria neglecta;Arabis laevigata ;Aronia;Barbarea vulgaris; 
Brassica; Claytonia virginica; Cornus; Crataegus; C. mollis; 
Diospyros virginiana; Ilex; Lomatium foeniculaceum ssp. 
daucifolium; Malus sylvestris; Prunus; P. americana; P. 
angustifolia; P. persica; P. serotina; Pyracantha; Ranunculus; 
Rosa; Rubus; Salix; Salix amygdaloides; S. cordata; S. exigua; S. 
humilis; S. nigra; S. sericea; S. tristis; Stellaria media 
Andrena bradleyi Viereck. 
pollen: Malus sylvestris; Rhododendron canadense; Vaccinium 
flower records: Arctostaphylos uva-ursi; Barbarea vulgaris; 
Chamaedaphne; Crataegus; Gaylussacia; Kalmia angustifolia; K. 
latifolia;Ledum.;Prunus;P. virginiana; Pyrus malus; Rhododen-
dron; Ribes; R. oxyacanthoides; R. rubrum; Salix; Vaccinium 
corymbosum; V. vacillans 
Andrena carlini Cockerel! 
nectar and pollen: Acer rubrum 
pollen: Amela nchier; Aronia arbutifolia; Crataegus; Fragaria; Malus; 
M. sylvestris;Prunus;P.pensylvanica;P. virginiana;Pyrus;Salix; 
Taraxacum officinale; Tragus; Trifolium repens; Vaccinium 
flower records: Acer; Amelanchier canadensis; Amorpha fruticosa; 
Anemone canadensis; Arabis; A. perstellata; Arctostaphylos uva-
ursi; Aronia melanocarpa; Astragalus; Barbarea; B. vulgaris; 
Berberis thunbergii;Boragoofficinalis;Brassica;B. napus;Buxus; 
Caltha palustris; Camassia scilloides; Caragana arborescens; 
Cercis; C. canadensis; Chaerophyllum; C. procumbens; 
Chamaedaphne; Claytonia;C. virginica;Collinsiaverna; Cornus; 
C. florida; C. mas; C. racemosa; Corydalis; Crataegus punctata; 
Cynoglossum officinale; Dentaria; D. laciniata; Dicentra; D. 
cucullaria; Erigenia; E. bulbosa; Erigeron hyssopifolius; E. 
philadelphicus; Erysimum asperum;Erythronium;E. albidum;E. 
americanum; Euphorbia; E. cyparissias; Fagus grandifolia; 
Fragaria; F. virginiana; Gaylussacia; Hepatica; H. acutiloba; 
Heracleum; H. lanatum; Hieraceum; Hydrophyllum; H. 
appendiculatum; Isopyrum; I. biternatum; Krigia; Ledum; 
Lepidium;Lesquerella;Melilotus;M.officinalis;Paeonia;Phacelia 
bipinnatifida; Physocarpus opulifolius; Polemonium; P. reptans; 
Prunus americana; Pulsatilla patens; Ptelea trifoliata; Pyrus; 
Rhus; R. aromatica; Ribes; R. missouriense; R. odoratum; R. 
setosum;Rosa;Rubus;R. argutus;R. canadensis;R. flagellaris; R. 
occidentalis; Salix; S. amygdaloides; S. cordata; S. exigua; S. 
humilis; S. nigra; Sanguinaria; S. canadensis; Sassafras; S. 
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albidum;Scilla;Scrophularia;Smilacina;Spiraea;S. vanhouttei; 
Solidago;S. canadensis; Stanleya;Staphyleatrifolia;Thalictrum; 
T. thalictroides; Thaspium trifoliatum; Tussilagofarfara; Uvularia 
grandiflora; Vaccinium corymbosum; Viburnum; V. cassinoides; 
V. opulus; V. prunifolium; Vicia; Viola; V. obliqua; V. rafinesquii; 
V. pubescens; V. stricta; Zigadenus; Zizia aurea 
Andrena Carolina Viereck 
flower records: Aronia melanocarpa; Azalea; Claytonia; Dentaria; 
Ledum; Malus sylvestris; Prunus uirginiana; Pyrus; Rhododen-
dron; Vaccinium 
Andrena crataegi Rober t son 
pollen: Amelanchier; Acer pensylvanicum; A. spicatum; Caragana 
aborescens; Malus sylvestris; Narcissus pseudo-narcissus; Ribes; 
Salix incana; Spiraea vanhouttei; Taraxacum officinale; Tulipa 
gesneriana; Vaccinium 
flower records: Amorpha; Aronia melanocarpa; Aruncus; Astragalus; 
Barbarea; Blephilia; Brassica; Caragana; Cardaria; Carduus; 
Cirsium hookerianum; C. paniculatus; Castanea; Ceanothus; 
Chamaebatia foliolosa; Chrysanthemum; Conium; Cornus; 
Crataegus; Crepis; Cryptantha intermedia; Daucus; Diervilla; 
Deutzia; Eulophus; Euphorbia; E. cyparissias; Fragaria; F. 
viginiana; Frasera; F. speciosa; Gilia achilleifolia; Hackelia; 
Heracleum; H. lanatum; Holodiscus; H. dumosus; Hydrangea; 
Ilex; Iris; Ledum; Lomatium dasycarpum; Malus; Malvastrum; 
Melilotus; Monarda; M. fistulosa; Narcissus; N. officinale; 
Pastinaca; Philadelphus; Physocarpus; Polytaenia; Potentilla; 
Prunus; P. virginiana;P. virginiana var.demissa;Ptelea;Purshia; 
Pyracantha; Pyrus; Ranunculus;Raphanus;Rhamnus; Rhododen-
dron; Rhus; Rosa; R. acicularis; Rubus; R. deliciosus; R. idaeus; 
Salix; Senecio; Solidago; Sorbaria; S. sorbifolia; Spiraea; S. 
latifolia; Symphoricarpos; Taenidia; Tamarix; Taraxacum; 
Thaspium;Trifolium;T.repens;Tulipa;Viburnum;V.cassinoides; 
Zizia 
Andrena cressonii cressonii Rober t son 
pollen: Vaccinium 
flower records: Acer saccharinum; Achillea millefolium; Aesculus 
glabra var. glabra; Agoseris heterophylla; Alliaria petiolata; 
Amelanchier; A. arborea; A. canadensis; Amorpha fruticosa; 
Antennaria; A. neglecta; Anthemis cotula; Apocynum medium; 
Arabis; Aronia; A. arbutifolia;A. melanocarpa; Aruncus; Astraga-
lus; Barbarea; B. vulgaris; Berberis; Brassica; Buxus; Camassia 
esculenta; C. scillioides; Capsella; C. bursa-pastoris; Cardamine 
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bulbosa; Castanea pumila; Ceanothus; C. americanus; C. 
integerrimus; C. ovatus; Celastrus; Cercis canadensis; Claytonia; 
C. virginica; Collinsia verna; Cornus; C. paniculatus; C. sericea; 
Crataegus;C. crus-galli;C. mollis; C. tomentosa;Crepisruncinata; 
Daucus carota; Dentaria; D. laciniata; Descurainia; D. pinnata 
ssp. brachycarpa; D. sophia; Diospyros virginiana; Echinacea 
angustifolia; Erigeron; E. philadelphicus; Eriogonum nudum; 
Erysimum asperum;Erythronium albidum; Euphorbia commutata; 
E. cyparissias; Fragaria; F. virginiana; Geum macrophyllum; 
Gilia;Hackeliafloribunda:Heracleum;Hieraciumaurantiacum; 
Horkelia; Ilex; Lasthenia californica; Leucanthemum vulgare; 
Lepidium; L. campestre; Leucocrinum montanum; Limnanthes 
douglasii; Lomatium dissectum; Lonicera; Magnolia; Malus 
sylvestris; Medicago sativa; Melilotus alba; M. officinalis; 
Nemophila spatulata; Oenothera; Oxalis; Parthenium repens; 
Pastinaca;P. sativa; Paeonia;Phacelia;P.humilis;Philadelphus; 
Physocarpus opulifolius;Pimpinella integerrimus; Poa pratensis; 
Polytaenia nuttallii; Potentilla; P. flabelliformis; Prunus; P. 
americana;P. angustifolia; P. canadensis;P. serotina;P. virginiana; 
P. virginiana var.demissa;Ptelea;Pulsatillapatensssp. multifida; 
Pyracantha; Pyrrhopappus; Pyrus; Quercus; Radicula; Ranuncu-
lus; R. alismifolius; R. bulbosa; R. californicus; R. fasicularis; R. 
hortivus*; R. occidentalis; R. septentrionalis; R. testiculatis; 
Rhamnuslanceolata;R. rubra; Rhus canadensis; R. glabra; Ribes; 
R. missouriensis;Rorippasinuata;Rosa;R. amygdaloides;Rubus 
idaeus; Salix; S. bebbiana; S. exigua; S. nigra; S. tristis; Sanicula; 
Saxifraga virginiensis; Senecio; S. balsaminifera; Smilacina; 
Smilax;S. hispida; Spiraea; S. aruncus;S. latifolia;S. thunbergii; 
S. vanhouttei; Sorbaria sorbifolia; Stellaria; S. media; Tamarix 
gallica; Taraxacum; T. densleoni; T. officinale; Taenidia; Thaspium 
barbinode; Thelypodium repandum; Thlaspi arvense; Trades-
cantia; T. brevicaulis; Trifolium; Veronica; Viburnum; V. 
cassinoides;Waldsteinia;Zanthoxylum;Z.americanum;Zigadenus; 
Zizia; Z. aurea 
Andrena dunningi Cockerel] 
flower records: Amelanchier; A. arborea; A. canadensis; Barbarea 
vulgaris; Cercis canadensis; Claytonia; C. virginica; Collinsia; 
Cornus mas; Crataegus; C. crus-galli; C. mollis;Dentaria laciniata; 
Gleditsia; G. triacanthos;Hydrophyllum virginianum; Malus; M. 
sylvestris; Narcissus; Pastinaca sativa; Physocarpus opulifolius; 
Prunus;P. angustifolia; P. serotina; Ribes; R. missouriensis;Rosa; 
Rubus; R. flagellaris; Salix; S. amygdaloides; S. cordata; S. 
discolor; S. nigra; Sambucus; Sanguinaria canadensis; Sanicula 
marilandica; Scilla; Spiraea; Syringa; Taraxacum; T. officinale; 
Trillium; Uvularia grandiflora; Viburnum; V. prunifolium 
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Andrena forbeaii Robertson 
nectar and pollen: Acer rubrum 
flower records: Acer negundo; Alliaria officinalis; Amelanchier; A. 
arborea; A. canadensis; Antennaria; Aronia; A. melanocarpa; 
Astragalus; Barbarea vulgaris; Brassica; Callirhoe digitata; 
Capsella; Cardamine bulbosa; Ceanothus; C. ovatus; Cercis; C. 
canadensis; Claytonia; C. caroliniana; C. virginiana; Cornus; C. 
florida; C. mas'; Crataegus; Echinacea purpurea; Erigenia; 
Erythronium americanum; Euphorbia; E. commutata; Forsythia; 
F. suspensa; Fragaria; F. virginiana; Heracleum; H. lanatum; 
Hieracium; Ilex; Isopyrum; Lappula redowskii; Lomatium: L. 
foeniculaceum ssp. daucifolium; Lonicera; Malus; M. ioensis; M. 
sylvestris;Melilotusalba;M. officinalis; Paeonia;Pastinacasativa; 
Physocarpus opulifolius; Polytaenia; Populus deltoides; Prunus; 
P. americana;P. serotina;P. virginiana;P. virginiana var.demissa; 
Ptelea; Pyracantha; Pyrus; Ranunculus abortivus; Rhamnus 
lanceolatus;Rhus;R. aromatica;R. canadensis; R. toxicodendron; 
Ribes; R. gracile; Rosa; Rubus; R. argentus*; Salix; S. discolor; S. 
nigra; Sassafras; Sedum ternatum; Shepherdia argentea; S. 
canadensis; Spiraea; S. aruncus; S. latifolia; Stellaria; 
Symphoricarpos; Tamarix gallia; Taraxacum officinale; Thlaspi 
arvense; Vaccinium; Viburnum; V. opulus; V. prunifolium; 
Zanthoxylum; Zizia; Z. aurea; 
Andrena itnitatrix Creason 
flower records: Acer; A. negundo; Alsine media; Amelanchier arborea; 
A. canadensis; Amorpha; A. fruticosa; Angelica atropurpurea; 
Antennaria dioica; Astragalus; Barbarea vulgaris; Cassia 
fasciculata; Ceanothus ovatus; Claytonia; Cornus; Crataegus; C. 
macrantha; C. mollis; Dentaria laciniata; Descurainia pinnata 
ssp. intermedia; Diospyros virginiana; Erythronium; Euphorbia; 
Exochordaracemosa; Forsythia ;Hedyotis; Heracleum; Ilex;Lindera 
benzoin; Lomatium foeniculaceum; L. foeniculaceum var. 
daucifolium; Lonicera morrowii; Malus sylvestris;Medicagosativa; 
Paeonia; Pastinaca sativa; Phacelia; Physocarpus opulifolius; 
Populus; Prunus; P. americana; P. caroliniana; P. gracilis; P. 
pensylvanica; P- serotina; P. virginiana; Ptelea; Pyracantha; 
Rhamnus utilis2; Rhus aromatica; R. canadensis1; Ribes aureum 
var. gracillium; Rosa; Rubus; Salix amygdaloides; S. babylonica; 
S. bebbiana; S. discolor; S. exigua; S. nigra; Senecio; Shepherdia 
canadensis;Spiraea aruncus;S. thunbergii;S. vanhouttei; Tamarix 
gallica; Taraxacum officinale; Thlaspi arvense;Vaccinium; Vibur-
num dentatum; V. prunifolium; Zigadenus; Zizia 
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Andrena mandibularis Robertson 
flower records: Acer saccharinum; A. negundo; Amelanchier; A. 
canadensis; Astragalus; Cercis canadensis; Claytonia; C. virginica; 
Cornus; Crataegus; C. mollis; Dentaria; Forsythia; Geranium; 
Hepatica; H. acuta; Malus ioensis; M. sylvestris; Prunus; P. 
persica; P. serotina; Pyrus; Rhamnus lanceolatus; Rhus; R. 
aromatica; Ribes; R. gracile; Rubus; R. villosus; Salix; S. 
amygdaloides; S. cordata; S. discolor; S. humilis; S. longifolia; S. 
nigra; S. tristis; Staphylea; Taraxacum officinale; Uvularia gran-
diflora; Vaccinium; Viburnum; V. pubescens; Zanthoxylum; Z. 
americanum 
Andrena melanochroa Cockerel] 
pollen: Fragaria; Potentilla 
flower records: Aronia melanocarpa; Ceanothus; Cerastium arvense; 
Cornus canadensis; C. drummondii;Fragaria virginiana;Kalmia; 
Potentilla canadensis;Ranunculus;Rubus; Salix; Taraxacum; T. 
officinale; Vaccinium; Waldsteinia 
Andrena milwaukeensis Graenicher 
pollen: Malus sylvestris 
flower records: Amelanchier; Angelica; Aronia melanocarpa;Aruncus; 
Astragalus; Barbarea vulgaris;Berberis;B. thunbergii; Ceanothus 
fendleri; Cornus; Crataegus; Dentaria; Euphorbia cyparissias; E. 
esula; Fragaria virginiana; Geranium; Hydrolea; Hydrophyllum 
virginianum; Ilex; Kalmia angustifolia; Melilotus; Orebatus 
deliciosus2; Philadelphus; Prunus; P. serotina; P. virginiana; 
Ribes; Rosa; R. arkansana; Rubus; R. occidentalis; Salix; 
Symphoricarpos; Taraxacum officinale; Thermopsis; Vaccinium; 
Viburnum; V. lentago; Zizia aurea 
Andrena miserabilis Cresson 
pollen: Caltha palustris; Rosaceae; Salicaceae 
flower records: Amelanchier; Antennaria; Arabis; Aronia; A. 
melanocarpa;Berberis;Brassica;Capsella;Cardamine;Ceanothus; 
Cercis; Cercocarpus; Claytonia; Comandra; Convolvulus; Cornus; 
Crataegus; Cydonia;Dentaria;Erigenia;Euphorbia;E. cyparissias; 
Exochorda;Fragaria;Hepatica;Heracleum;Ilex;Isopyrum;Malus; 
M. sylvestris; Prunus; Ptelea; Pyracantha; Pyrus; Ranunuculus; 
Rhamnus; Rhus; Rubus; Salix; Solidago; Sorbaria; Spiraea; 
Stachys; Staphylea; Stellaria; Taraxacum; Vaccinium; Vibur-
num; V. cassinoides; Viola; Zanthoxylum 
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Andrena nivalis Smith 
nectar: Pyrus communis; Taraxacum officinale 
flower records : Acer; Achillea millefolium; Amelanchier; 
Arctostaphyllos; Astragalus; Berberis; Brassica; Ceanothus; C. 
americanus; Cirsium arvense; Cornus; C. canadensis; Crataegus; 
Erigeron; Eriogonum; Euphorbia esula; Fragaria; Gaylussacia; 
Geranium;Heracleum;Hesperismatronalis;Hieracium;Hydran-
gea; Hydrophyllum; Kalmia; Lappula; Ledum; Leontodon; 
Lesquerella; Lonicera fragrantissima; L. longistylus2; Lyonia 
ligustrina; Maianthemum canadense; Malus; M. domestica; 
Medicago sativa; Melilotus alba; M. officinalis;Pastinaca sativa; 
Penstemon;Physocarpusopulifolius;Potentillaparadoxa;Prunus; 
Ranunculus; Rhododendron; Rhus cismontana; R. glabra; Ribes; 
R. missouriensis;R. vallecola;Robinia hispiola;Rosa;R. arkansana 
var. suffulta;R. multiflora;Rubus;R. idaeus;Salix;S. brachycarpa; 
S. orestera; S. sessilifolia; Sanicula marilandica; Smilacina; 
Sorbaria sorbifolia; Sphaeraclea; Symphoricarpos; Taraxacum; 
Thaspium; Trifolium repens; Vaccinium; Viburnum cassinoides; 
V. opulus; Zizia aurea 
Andrena regularis Malloch 
pollen: Amelanchier; Aronia arbutifolia; Crataegus; Fragaria; Malus; 
Prunus pensylvanica; P. virginiana; Vaccinium 
flower records: Acer; Aronia melanocarpa; Aster; Barbarea;Brassica; 
Chamaedaphne calyculata; Cornus mas; Crataegus punctata; 
Kalmia; Ledum; Malus sylvestris; Prunus; Rubus; R. idaeus; R. 
occidentalis; Salix; Sinapis arvensis; Syringa; Spiraea vanhouttei; 
Viburum cassinoides 
Andrena rufosignata Cockerell 
flower records: Acer; Amelanchier; Arctostaphyllos; Aronia 
melanocarpa; Barbarea vulgaris; Caltha palustris; Cornus; C. 
canadensis; Crataegus; Fagus grandifolia; Fragaria; Kalmia; 
Malus sylvestris; Melilotus; Prunus; P. virginiana var. demissa; 
Purshia tridentata; Rhododendron canadense; Rhus; Ribes; Rosa; 
Rubus; Salix; Taraxacum officinale; Uvularia grandiflora; 
Vaccinium 
Andrena rugosa Robertson 
nectar and pollen: Acer rubrum 
pollen: Aronia melanocarpa; Taraxacum officinale 
flower records: Acer; Amelanchier arborea; A. canadensis; Angelica; 
Astragalus; Barbarea vulgaris; Brassica; B. arvensis; Claytonia; 
C. virginica; Cornus mas; Crataegus; C. punctata; Dentaria 
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laciniata; Dirca; Erigenia bulbosa; Fragaria; Geranium; He-
patica; Heracleum; Isopyrum; Macrocalyx nyctelea; Melilotus 
officinalis; Paeonia; Pastinaca sativa; Physocarpus opulifolius; 
Prunus; P. americana; P. virginiana; Ptelea; Pyracantha; Rhus; 
Ribes; Rosa multiflora; Rubus argutus; R. occidentalis; Salix; 
Sanicula; Spiraea aruncus; Symphoricarpos; Vaccinium; Vibur-
num; Zanthoxylum; Zizea aurea 
Andrena salictaria Robertson 
pollen: Salix; S. bebbiana; S. cordata; S. humilis 
flower records: Amelanchier; Antennaria; Barbarea; Chamaedaphne; 
Claytonia; Crataegus; Erigenia; Lomatium; Prunus americana; 
Pyracantha; Rhus; Sassafras; Vaccinium; Viburnum 
Andrena sigmundi Cockerel] 
pollen: Salix; S. bebbiana; S. discolor 
flower records: Acer; A. saccharinum; Amelanchier; A. canadensis; 
Aronia melanocarpa; Barbarea vulgaris; Ceanothus; C. fendleri; 
Cornus canadensis; Crataegus; Fragaria virginiana; Fraxinus; 
Kalmia latifolia; Melilotus alba; Populus; Potentilla; Prunus; P. 
virginiana; P. virginiana var. demissa; Pulsatilla; P. patens; 
Rubus; Shepherdia argentea; S. canadensis; Spiraea; Taraxacum 
officinale; Vaccinium; Waldsteinia fragarioides 
Andrena thaspii Graenicher 
pollen: Leucanthemum vulgare; Malus sylvestris; Trifolium repens; 
Vaccinium; V. canadense 
flower records: Agoseris glauca; Angelica; A. atropurpurea; Arenaria; 
Asclepias; A. speciosa; Astragalus; Barbarea vulgaris; Brassica; 
B. arvensis; Calochortus leichtlinii; Calyptridium umbellatum; 
Ceanothus; C. americanus; Chrysanthemum; Cornus; C. 
canadensis; Diervilla; Erigeron; Eriogonum; E. flavum; Euphor-
bia cyparissias; Frasera speciosa; Geranium fremontii; Hedyotis 
pygmaea;Heracleum;H.lanatum;Heuchera;Hieracium; Kalmia; 
Lappula redowskii; Ledum; Leptodactylonpungens;Linum lewisii; 
Melilotus; M. alba; Pastinaca sativa; Phacelia; P. sericea; 
Physocarpus opulifolius; Polemonium; Potentilla; Purshia 
tridentata; Ranunculus; Rhaphanus; Rhododendron; Ribes 
longifloris; R. vallicola; Rosa; R. arkansana; R. Carolina; Rubus; 
R. idaeus; Rudbeckia hirta; Salix; S. brachycarpa; Sambucus 
canadensis; Senecio; Solidago; Sonchus arvensis; Sorbaria 
sorbifolia;Spiraeaaruncus;S.frobeli;S. latifolia; Symphoricarpos; 
S. occidentalis; Stellaria; Taraxacum; Tilia americana; Thaspium 
trifoliatum; Trifolium; Valeriana capitata; Viburnum; Vicia 
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Andrena vicina Smith 
nectar and pollen: Acer rubrum 
pollen: Caragana arborescens; Malus sylvestris; Prunus; Spiraea 
vanhouttei; Taraxacum officinale; Tulipagesneriana; Vaccinium; 
V. myrtilloides 
flower records: Amelanchier; Amorpha; Antennaria spica; 
Arctostaphylosuva-ursi; Aronia melanocarpa;Aruncus;A. dioicus; 
Astragalus drummondii; Azalea; Barbarea vulgaris; Berberis; B. 
vulgaris; Caltha; Caragana; Castanea; C. pumila; Ceanothus; 
Cerciscanadensis;Chamaedaphne;Cornus;Crataegus;C.punctata; 
C. succulenta; Crepis runcinata; Dentaria laciniata; Deutzia 
gracilis; Doronicum; Erysimum asperum; Erythronium; Euphor-
bia; Fragaria; Geranium caespitosum; Gaylussacia frondosa; 
Hepatica; Heracleum; Hesperis matronalis; Ilex; Kalmia; Ledum; 
Linaria canadensis; Lonicera;Lyonia ligustrina;Mahonia repens; 
Malus; Melilotus officinale; Narcissus; Penstemon glaber; Phila-
delphus; Physocarpus opulifolius; Picea; Potentilla; P. arguta; 
Prunus americana; P. angustifolia; P. virginiana; P. virginiana 
var. demissa; Ptelea; Pyrus; Ranunculus; Rhododendron; Ribes; 
Rosa;R. acicularis;R. arkansana;Rubus;R. argutus;R. deliciosus; 
R. idaeus;R. occidentalis;Salix;Sambucus;Sanguinaria;Saxifraga 
virginiensis; Scilla sibirica; Scrophularia; Spiraea; Stanleya 
pinnatifida; Taraxacum; Trifolium hybridum; Tulipa; Vaccinium 
corymbosum; Viburnum; V. cassinoides; V. opulus; Weigelia 
Andrena wheeleri Graenicher 
nectar and pollen: Vaccinium 
flower records: Aralia nudicaulis; Aronia melanocarpa; Brassica; 
Centaurea; Chrysanthemum; Cornus; Crataegus; Cryptotaenia 
canadensis; Diervilla; Fragaria virgiana; Hackelia floribunda; 
Hesperis matronalis; Leucanthemum vulgare; Lomatium 
dissectum; L. triternatum; Polygonum convolvulus; Prunus; P. 
virginiana; Rhododendron; Rubus; R. allegheniensis; R. idaeus; 
Salix; Sanicula marilandica; Sedum acre; Zizia aurea 
Andrena wilkella (Kirby) 
pollen: Cirsium; Daucus carota; Malus sylvestris; Solidago; Taraxa-
cum officinale; Trifolium repens; Vaccinium 
flower records: Achillea; Allium; Amorpha; Apocynum cannabinum; 
Aralia hispida; Aronia melanocarpa; Barbarea vulgaris; Berberis 
thunbergii;Brassica;Camassiascillioides;Cicutamaculata;Clinto-
nia borealis; Coronilla varius; Cornus racemosa; C. sericea ssp. 
sericea;Crataegus;Daucus;Epilobium;Euphorbia;E.cyparissias; 
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Fragaria; Geranium; Hesperis matronalis; Hieracium; 
Hydrophyllum;Iris versicolor;Leontodon;Leucanthemum vulgare; 
Linaria canadensis; Lonicera; Lotus corniculatus; Lysimachia 
quadriflora; Lythrum salicaria; Malus; Medicago; M. satiua; 
Melilotus; M. alba; M. officinalis; Penstemon; P. digitalis; Phila-
delphus; Pinus; Polemonium reptans; Prunus; P. virginiana; 
Ranunculus; Rhaphanus; Rhododendron; Ribes; Rubus; R. 
alleghaniensis; R. idaeus; Salix; Spiraea; Sorbaria sorbifolia; 
Stellaria; Taraxacum; Trifolium; T. pratense; Viburnum; Vicia; V. 
cracca; Zizia aurea 
Andrena w-tcripta Viereck 
pollen: Vaccinium 
flower records: Acacia greggii; Achillea millefolium; Adenostoma 
fasiculatum; Amelanchier; A. arborea; Arctostaphylos; A. 
glandulosa; A. patens; A. patula; A. pungens; A. viscida ssp. 
mariposa; Arenaria douglasii; Astragalus flavus var. candicans; 
Barbarea vulgaris; Berberis; Brassica; B. vulgaris; Calochortus; 
C. luteus; Cardaria draba; Castanea pumila; Ceanothus; C. 
americanus;C.cordulatus;C.cuneatus;C.divaricatus*;C. greggii; 
C. integerrimus; C. leucodermis; C. palmeri; C. sorediatus; C. 
velutinus; Chamaebaetia foliolosa; Clarkia amoena; Claytonia 
caroliniana; C. perfoliatum; C. spathulata; Cleome; Conium 
maculatum; Crataegus; Cryptantha; C. intermedia; C. micrantha 
var. lepida; C. muricata; Daucus carota; Descurainea sophia; 
Erigeron; Eriogonum; E. marifolium; E. nudum; E. fasciculatum; 
Eriophyllumconfertifolium;Fritallaria;Fragaria;Gilia;Hackelia 
patens; Heracleum lanatum;Heteromeles arbutifolia;Heterotheca; 
Holodiscusdiscolor;Horkelia;Hydrangea;Hypochoeris;Lasthenia; 
L. californica; Lepidium; Lesquerella; Lomatium; L. dissectum;L. 
foeniculaceum; L. triternatum; Lotus scoparius; Malus; M. 
sylvestris; Melilotus; M. alba; Mertensia; Philadelphus; Phacelia; 
P. distans; P. humilis; Physocarpus opulifolius; Potentilla; P. 
anserina; P. glandulosa; P. paradoxa; P. tridentata; Prunus; P. 
americana; P. andersonii; P. emarginata; P. ilicifolia; P-
pensylvanica; P. virginiana; P. virginiana var. demissa; Ptelea 
crenulata; Pulsatilla patens var. multifida;Pyracantha; Quercus; 
Q. douglasii;Ranunculus;R. californicus;Rhamnuscalifornicus; 
R. crocea; Rhus trilobata; Ribes; Rosa caroliniana; Rubus; R. 
idaeus; R. occidentalis; R. ursinus; Salix; S. laevigata; S. orestera; 
Sisymbrium; Sorbaria sorbifolia; Sphenosciadium capitellatum; 
Spiraea prunifolia; S. vanhouttei; Symphoricarpos; Tamarix 
gallica; Taraxacum officinale; T. vulgare; Townsendia exscapa; 
Trifolium; Vicia villosa; Wyethia mollis; Zizia aurea 
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Augochlorella striata (Provancher) 
pollen: Caltha palustris; Cassia fasiculata; Vaccinium 
flower records: Achillea; Actaea; Aesculus; A. syriaca; A. tuberosa; 
Agastache; Agoseris; Althaea; Amelanchier; Amorpha; Anemone; 
Antennaria; Apocynum; Aquilegia; Arabis; Aralia; Argemone; 
Aruncus; Asclepias; Aster; Astragalus; Barbarea;Berteroa;Bidens; 
Blephilia; Brassica; Callirhoe; Calopogon; Camassia; Camelina; 
Campanula; Capsella; Cardamine; Carduus; Cassia; 
Caulophyllum; Ceanothus; Celastrus; Centaurea; Cephalanthus; 
Cercis;Chaerophyllum; Chrysanthemum; Chrysopsis; Cichorium; 
Cicuta; Circaea; Cirsium; Citrullus; Claytonia; Clethra; Cam-
panula americana; Convolvulus; Coreopsis; Cornus; Crataegus; 
Cryptantha; Cryptotaenia; Cucumis; Cucurbita; Cunila; C. 
origanoides; Cypripedium candidum; Dalea; Daucus; Dentaria; 
Diervilla; Diospyros; Dodecatheon; Echinacea; Echinum; Ellisia; 
Erigenia; Erigeron; E. philadelphicus; Erysimum; Euonymus; 
Eupatorium; Euphorbia; Fagopyrum; Fragaria; Gaillardia; Ge-
ranium; Gerardia; Geum; Glechoma; Gnaphalium; Gossypium; 
Grindelia; Gutierrezia; Haplopappus; Hedeoma3; Helenium; 
Helianthus; Heliopsis; Heracleum; Heterotheca; Heuchera; 
Hedyotis; H. caerulea; Hieracium; Hybanthus; Hydrangea; 
Hydrocotyle; Hydrolea; Hydrophyllum; Hypericum; Ilex; Irnpa-
tiens; Inula; Ipomoea; Iris; Isopyrum; Kolkwitzia; Krigia; Lactuca; 
Lathyrus; Lepidium; Lespedeza; Lesquerella; Linaria; Linum; 
Lippia; Lobelia; Lomatium; Lonicera; Lotus; Ludwigia; 
Lycopersicum; Lycopus; Lythrum; Malus; Malva; Medicago; 
Melilotus; M. alba; M. fistulosa; Mentha; Mertensia; Mikania; 
Monarda; Myosoton; Nelumbo; Nemastylis floridana; Nepeta; 
Nigella; Nothoscordum; Oenothera; Onopordum; Opuntia; 
Osmorhiza; Oxalis; Paeonia; Parthenocissus; Parthenium; 
Paspalum; Pastinaca; Penstemon; Perideridia; Phryma; Physalis; 
Polemonium; Polygonatum; Polygonum; Polymnia; Polytaenia; 
Pontederia;Potentilla;Prenanthes;Prunella;Prunus;P.virginiana; 
Psoralea;Ptelea;Pteridium;Pycnanthemum;Pyrrhopappus;Pyrus; 
Radicula; Ranunculus; Ratibida; Rhamnus; Rhododendron 
condense; Rhus; Ribes; Rorippa; Rosa; Rubus; R. idaeus; Rud-
beckia; Sagittaria; Salix; Salvia; Sanicula; Sapindus; Satureja; 
Scrophularia; Scutellaria; Sedum; Senecio; Sida; Silphium; 
Sisymbrium; Sisyrinchium; Smilacina; Smilax; Solanum; Soli-
dago; Sonchus; Specularia4; Sphaeraclea; Spiraea; Stellaria; 
Stokesia; Strophostyles; Symphoricarpos; Symplocus; Syringa; 
Taenidia; Tanacetum; Taraxacum; Teucrium; Thalictrum; 
Thaspium; Tradescantia; Tragopogon; Trifolium; Trillium; 
Triosteum; Verbascum; Verbena; Vernonia; Viburnum; Vicia; 
Viola; Vitis; Waldsteinia; Zanthoxylum; Zizia 
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Bombus affinis Creason 
nectar: Aureolaria pedicularia; Berberis thunbergii; Crataegus 
succulenta;Dicentra canadensis; D. cucullaria;Lonicera tatarica; 
Malusioensis;M. sylvestris; Syringa vulgaris;Taraxacumofficinale 
nectar and pollen: Aquilegia caerulea var. hybrida; A. canadensis; A. 
skinneri;A. vulgaris; HydrophyHum apendiculatum; Pedicularis 
canadensis 
pollen: Aquilegia;Aesculus;Berberis;Crataegus;Dicentra;Dodecatheon; 
Lonicera; Pyrus; Spiraea; Solanum dulcamara; Syringa; Taraxa-
cum 
flower records: Aralia; Angelica; Asclepias; Aesculus glabra; Aster; 
Berberis; Carduus; Ceanothus; Cercis canadensis; Chamaedaphne; 
Cirsium; Epilobium; Eupatorium; Delphinium tricorne; 
Helianthus;Hydrangea;Hypersicum;Impatiens;Kalmia;Linaria; 
Lonicera;Lotuscorniculatus;Lythrum;Malus;Medicago;Melilotus 
alba; M.sativa;Parnassia;Prunus; Rhododendron; Ribes;Robinia; 
Rosa; Salix; Solidago; Spiraea; Trifolium pratense; Vaccinium; 
Veronica; Vicia tenuifolia 
Bombus bimaculatus Creason 
nectar: Aquilegia vulgaris; Berberis thunbergii; Crataegus succulenta; 
Malus ioensis; M. sylvestris; Taraxacum officinale 
nectar and pollen: Aesculus glabra; Helianthus annuus L. Northrop 
King Sunbred 212 & 254; Lonicera tatarica; Syringa vulgaris; 
Vaccinium 
pollen: Achillea; Aquilegia canadensis; Arctium minus; Berberis; 
Camassia scilloides; Chichorium; Crataegus; Cleistes divaricata; 
Cirsium;Daucus carota; Delphinium tricorne;Dicentracanadensis; 
D. cucullaria; Echium vulgare; Epilobium; Euphorbia; Fragaria 
virginiana; Gentiana andrewsii; Geranium maculatum; 
Hydrophyllum appendiculatum; Hypercium perforatum; Ilex; 
Linaria; Lonicera; Lotus corniculatus;Medicago sativa;Melilotus; 
Nepeta; Pedicularis canadensis; Prunus; Ranunculus acris; R. 
fasicularis; Ribes; Rubus; Salix nigra; Silene cucubalis; Sinapis 
arvensis; Solanum dulcamara; S. esculentum; Spiraea; 
Symphoricarpos albus; Syringa; Taraxacum; Tilia americana; 
Trifolium; T. pratense; Verbascum; V. thapsus; Verbena hastata; 
Viburnum 
flower records: Amelanchier;Aesculus carnea; Ajugagenevensis; Bap-
tisia tinctoria; Blephilia; Carduus nutans; Caulophyllum; 
Cephalanthus; Cirsium; C. vulgare; Collinsia; Cotoneaster 
adpressa;Chimaphila maculata;C. umbellata;Dicentra;Dipsacus 
sylvestris; Euthamia graminifolia; Frasera caroliniensis; 
Gaultheria procumbens; Geranium; Halesia; Helianthus; Hy-
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drangea; Hypericum; Itea; Kalmia; Lonicera caerulea; Malus; 
Melilotus; M. alba; Mertensia; Monarda; Nepeta cataria; Pentste-
mon; Phlox; Prunus; Polemonium; Pontedaria cordata; Pyrus; 
Rhododendron; Ribes; R. nigrum; Ribes uva-crispa var. sativum; 
Robinia pseudoacacia; Rosa; Seymeria; Salix; Solidago; S. 
canadensis; S. flexicaulis; Stachys; Symphytum officinale; Trifo-
lium repens; Triosteum; Uvularia; Verbena; Vicia; V. cracca; V. 
tenuifolia; Weigelia florida 
Bombus borealis Kirby 
pollen: Aralia hispida; Daucus carota; Echium vulgare; Fagopyrum; 
Hypericum perforatum; Malus sylvestris; Nepeta cataria5; 
Oenothera biennis; Solanum dulcamara; Tilia americana; Trifo-
Hum; T. hybridum; T. pratense; T. repens; Vaccinium; Asteraceae; 
Pinaceae; Poaceae; Rosaceae 
flower records: Anaphalis margaritaceae; Brassica nigra; Cirsium 
vulgare; Cornus;Diervilla; Epilobium; E. angustifolium;Galeopsis 
tetrahit; Grindelia; Helianthus; Lonicera; Lupinus; Medicago; M. 
sativa;Melilotus;M. alba;Pontederia;P. cordata;Prunella vulgaris; 
Pyrus; Rhododendron; Rosa; R. Carolina; Rubus; Silene alba; 
Sinapis arvensis; Solidago; Syringa vulgaris; Vicia 
Bombus frigidus Smith 
nectar: Hedysarum sulphurescens 
nectar and pollen: Aqmlegia caerulea; A. eleganta 
pollen: Pedicularis 
flower records: Vaccinium 
Bombus perplexus Cresson 
nectar: Asclepias syriaca; Cephalanthes occidentalis; Epilobium 
angustifolium; Rosa nitida; Solidago canadensis 
nectar and pollen: Spiraea latifolia 
pollen: Achillea; Aesculusglabra;Asclepias;Aralia hispida;Camassia 
scilloides; Chelidonium majus; Chicorium; Cirsium; Dicentra 
canadense; Delphinium tricorne; Echium vulgare; Gentiana 
andrewsii;Hyperiumperforatum;Hydrophyllumappendiculatum; 
Impatiens capensis; Lonicera tatarica; Lotus corniculatus; Medicago 
sativa; Oenothera; Pedicularis canadensis;Plantago major;Podo-
phyllum peltatum; Ranunculus acris; Silene cucubalis; Sinapis 
arvensis; Solanum dulcamara; Syringa vulgaris;Tiliaamericana; 
Trifolium; Vaccinium; Verbascum thapsus; Viburnum 
flower records: Aesculus carnea; Aralia hispida; A. nudicaulis; An-
gelica; Asclepias incarnata; Aster puniceus; Berberis thunbergii; 
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Carduus nutans; Chimaphila maculata; C. umbellata; Cirsium 
vulgare; Cornus canadensis; Cotoneaster adpressa; Dicentra 
cucullaria; Deutzia gracilis; Dipsacus fullonum; Euthamia 
graminifolia; Hydrangea; Hydrophyllum virginianum;Lonicera; 
L. caerulea; Malus; M. sylvestris; Medicago; Pontederia cordata; 
Prunus tomentosa; Rhododendron; Ribes; R. nigrum; Ribes uva-
crispa var. sativum; Robinia pseudoacacia; Rubus; R. idaeus; 
Salix; Solidago flexicaulis; Symphytum officinale; Taraxacum 
officinale; Tilia americana; T. platyparia; Trifolium hybridum; T. 
pratense; T. repens; Vicia cracca; Weigelia florida 
Bombux ternarius Say 
nectar: Asclepias syriaca; Apocynumandrosaemifolium;Cephalanthus 
occidentalis; Euthamia graminifolia; Hieracium; Pontederia 
cordata; Solidago canadensis 
nectar and pollen: Aster novae-angliae; Erythronium americanum; 
Kalmia angustifolia; Leontodon autumnalis; Potentilla recta; 
Prunella vulgaris; Rosa nitida; Spiraea latifolia; Solidago; 
Thalictrum dasycarpum; Trifolium hybridum; T. pratense; Vicia 
cracca 
pollen: Aralia hispida; Chrysanthemum; Cirsium; Daucus carota; 
Hyperiumperforatum;Malussylvestris;Narcissuspseudo-narcis-
sus; Nymhaea odorata; Pinus; Rosa; Rhododendron; Taraxacum; 
Tulipa; Vaccinium 
flower records: Agastache foeniculum; Anaphalis margaritacea; 
Apocynum; Asclepias; Aster; A. azureus;Brassica nigra; Calopogon 
occidentalis; Calluna vulgaris; Centaurea maculosa; Cirsium 
arvense; C. vulgare; Clintonia borealis; Cornus canadensis; 
Cynoglossum officinale; Daucus; Epilobium angustifolium; 
Helianthus; Hieracium aurantiacum; Lonicera; Medicago; M. 
sativa; Melilotus; M. alba; M. officinale; Narcissus; Pontederia 
cordata; Primula farinosa';Prunus;P.pensylvanica;P. tomentosa; 
Ranunculus septentrionalis; Rhus typhina; Rubus; R. idaeus; 
Salix;S.juncea;Syringa vulgaris;Symphytum officinale; Taraxa-
cum officinale; Trifolium repens; Uvularia sessifolia; Vaccinium 
angustifolium; Viburnum lentago 
Bombus terricola terricola Kirby 
nectar: Apocynum androsaemifoliurn; Cephalanthus occidentalis; 
Euthamia graminifolia; Hieracium; Impatiens biflora; Robinia 
pseudoacacia; Rubus hispidus; Solidago; Vicia cracca 
nectar and pollen: Asclepias syriaca; Daucus carota; Epilobium 
angustifolium; Kalmia angustifolia; Leontodon autumnalis; 
Prunella vulgaris; Solidago canadensis; Spiraea latifolia; Trifo-
lium hybridum; T. pratense 
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pollen: Achillea; Ambrosia; Aster; Arctium minus; Capsella bursa-
pastoris;Caragana;Cardiaca';Cichorium;Cirsium;Chelidonium 
majus; Cornus; Echium vulgare; Euphorbia; Hypercium 
perforatum; Ilex; Impatiens capensis; Leonurus; Linaria vulgaris; 
Lonicera; L. tatarica; Lychnis alba; Malus sylvestris; Medicago 
sativa; Melilotus; Nymphaea odorata; Podophyllum peltatum; 
Potentilla recta; Phleum; Plantago major; Pinus; Ranunculus 
acris; Rosa; Salix; Silene cucubalis; Sinapis arvensis; Solanum 
dulcamara; Syringa vulgaris; Typha angustifolia; Thalictrum; 
Tiliaamericana; Vaccinium; Verbascum thapsus; Verbena hastata 
f\ov/eTTecoT6s:Aesculus;Anaphalismargaritacea; Angelica; Apocynum; 
Aralia; A. hispida; A. nudicaulis; Asclepias; A. incarnata; Aster 
azureus;A. ericoides;A. lateriflorus;A. novae-angliae; A. puniceus; 
Berberis thunbergii; Brassica nigra; Carduus nutans; Calopogon 
tuberosa; Cargana; Chimaphila umbellata; Cirsium arvense; C. 
vulgare; Cornus canadensis; Cotoneaster adpressa; Cypripedium 
acaule; Deutzia gracilis; Echium; Epilobium; Eupatorium; 
Gaultheria;Gaylussacia;Helianthus;Hydrophyllumvirginianum; 
Hypericum virginianum; Impatiens; Ledum;Liatrisaspera;Linum; 
Lonicera caerulea;L. tatarica;Lotuscorniculatus;Malus;Medicago; 
Melilotusalba;Minuartiagroenlandica;Nepetacataria;Oxycoccus; 
Pedicularisfurbishiae;Phleum;Potentilla;Prunus;P.pensylvanica; 
P. tomentosa;Rhododendron;Rhus typhina; Ribes;R. nigrum;R. 
uva-crispa var. sativum; Rosa acicularis; R. Carolina; Rubus; R. 
idaeus; Salix incana; Silene cucubalis; Solidago juncea; Spiraea; 
Symphytum officinale; Taraxacum officinale; Thalictrum 
dasycarpum; Tilia platyparia; Trifolium T. repens; Uvularia 
sessilifolia; Vaccinium corymbosum; V. macrocarpon; Verbena; 
Viburnum; V. cassinoides; V. lentago; Vicia; Weigelia florida; 
Bombus vagans bolsteri Franklin 
flower records: Vaccinium 
Bombus vagans vagans Smith 
nectar: Apocynum androseamifolium; Cephalanthus occidentalis; 
Chelone glabra; Euthamia graminifolia; Galeopsis tetrahit; 
Hieracium;H. pratense;Impatiens biflora; I. capensis; I. pallida; 
Iris versicolor; Pontederia cordata; Robinia pseudoacacia; Rubus 
hispidus; R. strigosus; Solidago; S. canadensis; Uvularia 
sessilifolia; Vicia cracca 
nectar and pollen: Asclepias syriaca; Aster novae-angliae; Epilobium 
angustifolium;Helianthusannuusc\i\t\\«rs\Kalmiaangustifolia; 
Leontodon autumnalis; Prunella vulgaris; Spiraea latifolia; Tri-
folium hybridum; T. pratense 
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pollen: Aralia hispida; Caragana; Cleistes divaricata; Daucus carota; 
Delphinium tricorne;Dicentra canadensis; Fragaria;Dodecatheon; 
Geranium maculatum; Hydrophllum canadense; Hypericum 
perforatum; Lonicera; Malus sylvestris; Monarda fistulosa; Nar-
cissus pseudo-narcissus; Nymphaea odorata; Orchis spectabilis; 
Pedicularis canadensis; Phleum; Pinus; Potentilla recta; Prunus; 
Pyrus; Rosa; Salix; Spiraea; Syringa; Taraxacum; Tulipa; 
Vaccinium 
f\ov/eTrecoTdB:Actinomeris;Aesculusglabra;Agastache;Alnusviridis 
var. crispa;Amphicarpum;Arctium;Aralia nudicaulis;Asclepias; 
Aster ;Aureolaria pedicularia; Azalea; Betula; Blephilia; Brassica 
nigra; Cassia; Chimaphila maculata; C. umbellata; Cirsium; C. 
altissimum; C. aruense; Claytonia; Clematis; Clintonia borealis; 
Calopogon tuberosa; Cornus canadensis; Crataegus succulenta; 
Cypripediumacaule; Delphinium; Dicentra; D. cucullaria;Ellisia; 
Erigenia;Eupatorium; E. maculatum; Frasera caroliniensis; Ge-
ranium; Gerardia; Geum rivale; Helianthus; Hieracium 
aurantiacum; Hydrangea; Hydrophyllum; Hypericum; Ipomoea; 
Liatris; Linaria; Linnaea borealis; Lobelia; Lonicera tatarica; 
Lythrum salicaria;Maianthemumcanadense;Malus;M. sylvestris; 
Malva; Medicago; M. sativa; Mertensia; Mimulus; Monarda; 
Nepta; Orthilia secunda; Pedicularis furbishiae; P. lanceolata; 
Pentstemon; Philadephus hirsutus; Phlox; Phyllostegia; 
Polygonatum;Polymnia;Pontederiacordata; Prunella; Ranuncu-
lusseptentrionalis;Rhododendroncanadense;Rhustyphina;Ribes; 
Rosa Carolina; Rubus; R. idaeus; Rudbeckia hirta; Scrophularia; 
Scutellaria; Seymeria; Silene cucubalis; Silphium; Sonchus 
oleraceus; Stachys; Staphylea; Symphoricarpos; Syringa vulgaris; 
Teucrium; Thalictrium dasycarpum; Tradescantia; Trifolium; T. 
repens; Triosteum; Vaccinium corymbosum; V. macrocarpon; 
Verbascum; Verbena; Veronica; Vicia; V. tenuifolia; Viola; Zizia 
Ceratina dupla Say 
pollen: Caltha palustris 
flower records: Aesculus glabra var. glabra; Amelanchier; A. canadensis; 
Ammania; Amorpha; Antennaria; A. plantaginifolia; Anthemis 
cotula; Arabis; Arctium; Aruncus; Asclepias; Aster simplex; 
Barbarea vulgaris; Bidens mitis; B. pilosa; Blephilia; Brassica; 
Cacalia; Camassia; Capsella bursa-pastoris; Cardamine; 
Ceanothus; Cephalanthus; C. occidentalis; Cerastium; Chrysan-
themum; Chrysopsis; Circaea; Cirsium; Claytonia; C. caroliniana; 
Collinsia;Convolvulus;Coreopsis;Cornus;Crataegus;C.punctata; 
Cryptotaenia; Cypripedium; Dalea; Daucus carota; Delphinium; 
Dentaria; D. diphylla; D. laciniata; Diantherae;Diospyros; Dirca; 
Echinacea; Ellisia; Emilia coccinae; Erigenia; Erigeron annuus; 
E. canadensis; E. philadelphicus; E. quercifolius; Eryngium; 
Erythronium; Eupatorium; Flaveria linearis; Fragaria; F. 
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virginiana; Galactia; Geranium maculatum; Gerardia; Gillenia; 
Hedeoma3;Hedyotis;Helenium;Helianthus;Heliopsis;Heracleum; 
Hieracium: Hydrangea; H. paniculata; Hydrophyllum; Hypoxis; 
Isopyrum; Krigia; Lactuca; Leonurus; Lepidium; Leucanthemum 
vulgare;Liatris;Linderabenzoin;Lithospermum;Lobelia;Lycopus; 
Lythrum;Malus;Malva;Marrubium;Medicagolupulina;Melilotus 
alba;M. officinalis ;Monarda;Nelumbo;Nepeta; Oenothera; Opun-
tia;Oxalis;Pastinaca;Penstemon;Phacelia ranunculacea;Phryma; 
Poinciana; Polemonium; Polygonatum; Polygonum; Potentilla 
recta; Prunella; Prunus americana; P. serotina; Psoralea; Ptelea; 
Pulsatilla; Pycnanthemum; Ranunculus; Rhamnus; Rhus; Rosa; 
Rubus; Rudbeckia; Sabatia; Sagittaria; Salix discolor; S. sericea; 
Salvia lyrata; S. pratensis; Sambucus; Scrophularia; Scutellaria; 
Senecio plattensis; Sida; Silphium; Sinapis; Smilax; Solidago; 
Specularia4;Spiraea;Stachysfloridana;Stellaria;Stokesialaevis; 
Taraxacum dens-leonis; T. officinale; Teucrium; Thalictrum; Tra-
descantia;Trifolium;Triosteum;Tussilagofarfara;Vaccinium;V. 
corymbosum; Verbena; Verbesina; Vernonia; Veronica; Vibur-
num; Viola rafinesquii; Waldsteinia; Zizia; Z. aurea 
Colletes inaequalia Say 
nectar and pollen: Acer rubrum 
pollen: Arctostaphylos; Vaccinium; V. stamineum 
flower records: Acer; Aseculus glabra var. glabra; Amelanchier; 
Anemone; A. virginiana; Arctostaphylos; Cercis; C. canadensis; 
Claytonia; C. palustris; Crataegus; Dentaria; Dirca; Erigenia; 
Erythronium; Hepatica; Heracleum; Isopyrum; Leiophyllum 
buxifolium;Lomatiumfoeniculaceum;Polytaenia;Prunus;Ptelea; 
Pyrus;Malus ioensis;Rhamnus;R. utilis1;Rhus;R. aromatica;R. 
canadensis; Ribes; Rubus; Salix; Spiraea; S. vanhouttei; S. 
thunbergii; Staphylea; Stellaria; Taraxacum; Thalictrum; Vibur-
num; V. acerifolium; Zanthoxylum; Zizia 
Colletes simulant armatus Patton 
nectar: Cicuta maculata; Polygonum hydropiperoides 
flower records: Aster; A. ericoides; Baccharis; Bidens aristosa; 
Eupatorium; Euthamia graminifolia; Fagopyrum; Polygonum 
cuspidatum; Solidago canadensis; S. nemoralis; S. ulmifolia 
Colletes validus Cresson 
nectar and pollen: Acer rubrum; Amelanchier; Prunus; Vaccinium 
pollen: Pinus; Vaccinium stamineum 
flower records: Chamaedaphne;C. calyculata;Leucothoe;L. racemosa; 
Prunus;Ribes oxycanthoides;R. rubrum; Vaccinium corymbosum 
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Dialictus admirandus (Sandhouse) 
flower records: Agastache; Althaea; Antennaria;Anthemis;Apocynum; 
Asclepias;Aster;Baptisia;Barbarea;Brassica;Ceanothus;Cirsium; 
Claytonia; Daucus; Eryngium; Fagopyrum; Fragaria; Gladiolus; 
Gypsophila;Helenium;Hydrangea;Hypericum;Isopappus;Koellia; 
Leucothoe; Lepidium; Lotus; Malus; Medicago; Melilotus; Nepeta; 
Oxypolis; Paeonia; Pastinaca; Phaseolus; Plantago; Polygonum; 
Potentilla; Prunus; Ptilimnium; Pycnanthemum; Pyracantha; 
Raphanus; Rhus; Robinia; Rorippa; Rosa; Rubus; Rudbeckia; 
Salix; Salvia; Senecio; Solidago; Spiraea; Symplocos; Taraxacum; 
Trifolium; Vaccinium; Vernonia; Viburnum; Vicia 
Dialictus albipennis (Robertson) 
flower records: Apocynum; Aronia melanocarpa; Asclepias;Barbarea; 
Chrysanthemum;Comandra;Cucurbita;Dalea;Erigeron;Hedyotis; 
Krigia;Lepachys;Melilotus;Potentilla;Oenothera;Oxalis;Prunus 
virginiana; Rubus; Salvia; Solidago; Radicula;Rudbeckia;Taraxa-
cum; Vaccinium; Zizia 
Dialictus imitatus (Smith) 
flower records: Agastache;Alisma;Althaea; Amelanchier;Ammannia; 
Amorpha; Antennaria; Anthemis; Apocynum; Arabis; Aralia 
nudicaulis; Arctium; Aronia; Aruncus; Asclepias; Aster; Baptisia; 
Berteroa; Barbarea; Blephilia; Boltonia; Brassica; Cacalia; 
Campunula; Capsella; Cassia; Caulophyllum; Ceanothus; 
Cephalanthus; Cerastium; Cercis; Chrysanthemum; Cicuta; 
Circaea;Cirsium;Claytonia;Clematis;Clintoniaborealis;Cornus; 
Crataegus; Cryptotaenia; Dalea; Daucus; Dentaria; Dianthera6; 
Diospyros; Echinacea; Ellisia; Erigenia; Erigeron; Eryngium; 
Eulophus; Eupatorium; Euphorbia; E. cyparissias; Fagopyrum; 
Fragaria; F. virgianiana; Gerardia; Geranium; Geum; Gillenia; 
Gleditsia; Gnaphalium; Gonolobus; Gypsophila; Hedyotis; 
Helenium;Helianthus;Heliopsis;Hepatica;H. nobilis var. acuta; 
Heracleum; Hieracium; Hydrangea; Hypoxis; Ilex; Impatiens; 
Isopyrum; Lactuca; Lappula; Leonurus; Lepidium; Lindernia; 
Lobelia; Ludwigia; Lycopus; Lotus; Malus; Malva; Melilotus; 
Mollugo; Monarda; Narcissus; Nelumbo; Nepeta; Osmorhiza; 
Oxypolis;Panicum;Pastinaca;Philadelphus;Phytolacca;Plantago; 
Polygonum;Polytaenia;Potentilla;Prunus;Ptelea;Pycnanthemum: 
Pyracantha; Pyrus; Ranunculus; Rhamnus;Ribes; Rhus; Robinia; 
Rubus; Rudbeckia; Sagittaria; Salix; Salvia; Sambucus; Sangui-
naria; Sanicula; Sassafras; Scrophularia; Scutellaria; Silphium; 
Sisymbrium; Sium; Smilacina; Solidago; Stellaria; Stenathium; 
Strophostyles; Symphoricarpos; Taraxacum; Taenidia; Tecoma; 
Thalictrum;Thaspium;Tilia;Trifolium;Trichostema;Vaccinium; 
Verbesina; Veronica; Viburnum; V. cassinoides; Viola; Vitis; 
Zanthoxylum; Zizia 
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Dialictus oblongus (Lovell) 
flower records: Aplectrum hyemale; AquUegia; Aruncus; Asclepias; 
Brassica; Eupatorium; Gerardia; Hydrophyllum; Melilotus; 
Nymphaea;Rudbeckia;Rubus;Salix:Smilacina;Solidago;Taraxa-
cum; Vaccinium; Zizia 
Dialictus perpunctatus (Ellis) 
flower records: Antennaria; Anthemis: Barbarea; Brassica; Chrysan-
themum; Cirsium; Crataegus; Erigeron; Euphorbia; Fagopyrum; 
Fragaria;Malus;Melilotus;Rhaphanus;Rhus;Rubus;Rudbeckia; 
Salix; Solidago; Taraxacum; Trifolium; Vaccinium 
Dialictuspilosuspilosus (Smith) 
pollen: Vaccinium 
flowerrecords: Achillea;Althaea;Amelanchier;Ammannia;Amorpha; 
Antennaria; Apium;Apocynum;Aronia; A. melanocarpa; Asclepias; 
Aster; Barbarea; Blephilia; Brassica; Camassia; Cardamine; Cas-
sia; Ceanothus; Cerastium; Cercis; Chrysanthemum; Cirsium; 
Claytonia; Coreopsis; Cornus; Crataegus; Cucurbita; Cryptotaenia; 
Cypripedium candidum; Dalea; Dentaria; Diervilla; Diantherae; 
Diospyros;Echinacea;Erigenia;Erigeron;Eryngium;Erythronium; 
Euphorbia; Fragaria; Gerardia; Geranium; Geum; Gnaphalium; 
Haplopappus; Hedyotis; Helenium; Helianthus; Heliopsis; 
Heracleum; Hydrophyllum; Hypericum; Hypochoeris; Isopyrum; 
Krigia;Lactuca;Lepidium;Lindernia;Lippia;Lobelia;Ludwigia; 
Lupinus; Malus; M. sylvestris; Malva; Medicago; Melilotus; 
Mollugo; Monarda; Nasturtium; Nelumbo; Nepeta; Oenothera; 
Opuntia; Osmorhiza; Oxalis; Parthenium; Penstemon; Polem-
onium;Polygonum:Polytaenia;Potentilla;Prunus;P. virginiana; 
Ptelea; Pycnanthemum; Pyracantha; Pyrrhopappus; Pyrus; 
Radicula; Ranunculus; Rhamnus; Rhaphanus; Rhus; Rubus; 
Rudbeckia; Sagittaria; Salix; Scutellaria; Senecio; Silphium; 
Sisymbrium; Sisyrinchium; Solidago; Stellaria; Taraxacum; 
Tephrosia; Trichostema; Trifolium;Verbena; Verbesina; Vernonia; 
Veronica; Viburnum; Viola; Zizia 
Dialictus rohweri (Ellis) 
flower records: Amelanchier; Apocynum; Barbarea; Brassica; Chry-
santhemum; Crataegus; Cypripedium candidum; Erigeron; 
Fagopyrum; Fragaria; F. virginiana; Hieracium; Malus; Melilotus; 
Plantago; Potentilla; Prunus; Ranunculus; Rhaphanus; Rhus; 
Rubus;Rudbeckia;Salix;Senecio;Sisyrinchium;Solidago;Taraxa-
cum: Vaccinium; Viburnum; Vitis 
24 Maine Agricultural Experiment Station Technical Bulletin 148 
Dialictus versanti (Lovell) 
flower records: Amelanchier; Anaphalis; Aruncus; Barbarea; 
Epilobium; Fragaria; Hydrangea; Ledum; Melilotus; Plantago; 
Prunus;P. virginiana; Ranunculus; Rosa; Rubus;R. idaeus; Salix; 
Solidago; Taraxacum; Trifolium; Vaccinium; Viburnum 
cassinoides 
Dialictus viridatus (Lovell) 
pollen: Vaccinium 
flower records: Amelanchier; Anaphalis; Apocynum; Aralia; Aronia 
melanocarpa; Aster; Barbarea; Brassica; Cichorium; Diervilla; 
Epilobium; Euphorbia cyparissias; Leontodon; Malus sylvestris; 
Melilotus; Rheum; Rhododendron; Rubus; R. idaeus; Salix; Soli-
dago; Taraxacum 
Evylaeus cinctipes (Provancher) 
pollen: Malus sylvestris; Taraxacum 
flower records: Amelanchier; Barbarea; Crataegus; Cirsium; Daucus; 
Epilobium; Eupatorium; Malus; Melilotus; Prunus; Pyrus; Rhus; 
Rubus; Salix; Solidago; Vaccinium; Viburnum 
Evylaeus divergens (Lovell) 
pollen :Vaccinium 
flower records: Aronia melanocarpa;Barbarea; Crataegus;Euphorbia 
cyparissias; Fragaria; Geranium; Hedyotis purpurea; Malva; 
Nasturtium; Potentilla; Rubus; R. idaeus; Salix; Sisyrinchium; 
Solidago; Taraxacum 
Evylaeus faxii (Robertson) 
pollen: Vaccinium 
flowerrecords: Acer; Amelanchier; Anaphalis; Antennaria;Apocynum; 
Arabis; Aralia; Aronia melanocarpa; Aruncus; Aster; Barbarea; 
Brassica; Cacalia; Capsella; Cirsium; Claytonia; Coreopsis; Cornus; 
Crataegus; Cryptotaenia;Dentaria; Diervilla; Erigenia; Fragaria; 
Geum; Hedyotis purpurea; Hieracium; Hydrangea; Isopyrum; 
Lotus; Malus; Melilotus; Nemastylis floridana; Oxalis; Phleum; 
Potentilla; Rhamnus; Rhaphanus; Rhododendron; Rhus; R. 
typhina; Ribes; Rubus; Salix; Sanguinaria; Sanicula; Solidago; 
Stellaria; Symphoricarpos; Taenidia; Taraxacum; Trifolium; 
Tussilago; Viburnum; Vicia; Viola; Zanthoxylum; Zizia 
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Evylaeus quebecensis (Crawford)' 
pollen: Vaccinium 
flower records: Acer;Aralia nudicaulis;Aronia melanocarpa;Aruncus; 
Azalea; Barbarea; Berteroa; Cornus canadensis; Crataegus; 
Fragaria; Ilex; Kalmia; Linnaea borealis; Maianthemum 
canadense; Malus sylvestris; Melilotus; Prunus; P. virginiana; 
Rubus; R. idaeus; Salix; Solidago; Taraxacum; Viburnum 
cassinoides 
Evylaeus truncatus (Robertson) 
flower records: Amelanchier; Apocynum;Aronia;Barbarea; Brassica; 
Ceanothus; Chrysanthemum; Claytonia; Cryptotaenia; Crataegus; 
Erigeron; Eupatorium; Fragaria; Hydrangea; Krigia; Malus; 
Malva; Melilotus; Prunus; Rubus; Salix; Sium; Solidago; Taraxa-
cum; Vaccinium; Viburnum 
Halictus confusus confusus Smith 
pollen: Glycine max; Vaccinium 
flower records: Abutilon; Althaea; Amelanchier Amorpha; Anaphalis; 
Antennaria; Anthemis; Apocynum; Arabis; Aronia melanocarpa; 
Asclepias; Aster; Barbarea; Blephilia; Berteroa; Boltonia; Bras-
sica; Camissa; Capsella; Cardamine; Ceanothus; Cerastium; Cer-
cis; Chrysanthemum; Cicuta; Cirsium; Claytonia; Clematis; Core-
opsis; Cornus; C. canadensis; Crataegus; Cryptotaenia; Cypripe-
dium candidum; Dalea; Dianthera; Ellisia; Epilobium; Erigenia; 
Erigeron; Eryngium; Erythronium; Eupatorium; Euphorbia; 
Fagopyrum; Fragaria; Geum; Gnaphalium; Hedyotis; Helenium; 
Helianthus; Heracleum; Hydrangea; Isopyrum; Krigia; Lappula; 
Leontodon;Leonurus;Lepidium;Lippia;Lobelia;Lotus;Ludwigia; 
Lychnis flos-cuculi; Lycopus; Lythrum; Malus; Malva; Melilotus; 
Mollugo; Monarda; Nepeta; Oenothera; Osmorhiza; Oxalis; 
Parthenium; Pastinaca; Phytolacca; Polygonum; Polytaenia; Po-
tentilla; Prunella; Prunus; Psoralea; Pycnanthemum; Radicula; 
Ranunculus;Rhamnus;Rhus;Rubus;R.idaeus;Rudbeckia; Salix; 
Salvia; Scilla; Scrophularia; Solidago; Sisymbrium; Sisyrinchium; 
Sium;Speculariai\Staphylea;Stellaria;Symphoricarpos;Taenidia; 
Taraxacum; Thalictrum; Tradescantia; Trifolium; Verbena; 
Veronica; Viola; Zizia 
Halictus ligatus Say 
flower records: Achillea; Althaea; Antennaria; Anthemis; Arctium; 
Asclepias; Aster; Barbarea; Berteroa; Bidens: Blephilia; Boltonia; 
Brassica; Cacalia; Camassia; Capsella; Cardamine; Carduus; 
Ceanothus; Cephalanthus; Chrysanthemum; Chrysopsis; 
Cichorium; Cicuta; Cirsium; Claytonia; Coreopsis; Cornus; 
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Crataegus; Cryptotaenia;Dalea;Dianthera;Dentaria;Echinacea; 
Elephantopus; Epilobium; Erigeron; Eryngium; Eupatorium; 
Euphorbia; Fagopyrum; Flaveria; Fragaria; Geranium; 
Gnaphalium; Haploppapus; Hedeoma3; Hedyotis; Helenium; 
Helianthus;Heliopsis;Hieracium;Hypoxis;Inula;Krigia;Lactuca; 
Lepachys; Lepidium; Lespedeza; Liatris; Lippia; Ludwigia; 
Lycopus;Ly thrum; Malus; Malva;Medicago;Melilotus;Monarda; 
Nelumbo; Nepeta; Oenothera; Onopordum; Opuntia; Oxalis; 
Parthenium; Phytolacca; Polytaenia; Polygonum; Potentilla; 
Prunus; Ptelea; Pycnanthemum; Radicula; Ranunculus; 
Rhaphanus; Rhus; Rosa; Rubus; Rudbeckia; Sagittaria; Salix; 
Scutellaria; Senecio; Silphium; Sisyrinchium; Sium; Solidago; 
Sonchus; Spiraea; Stellaria; Stokesia; Suriana; Tanacetum; 
Taraxacum; Taenidia; Tragopogon; Trifolium; Vaccinium; 
Valerianella; Verbena; Vernonia; Veronica; Zanthoxylum; Zinnia; 
Zizia 
Halictus rubicundus (Christ) 
pollen: Vaccinium 
flower records: Achillea; Althaea; Amelanchier;Amorpha;Anaphalis; 
Antennaria;Anthemis;Arabis; Arctium; Aralianudicaulis;Aronia; 
Asclepias; Aster; Barbarea; Blephilia; Brassica; Berteroa; 
Camassia; Campanula; Capsella; Castalia; Caulophyllum; 
Ceanothus; Chrysanthemum; Cirsium; Collinsia; Comandra; Core-
opsis; Cornus; Crataegus; Cryptotaenia; Dalea; Daucus; Del-
phinium; Dentaria; Dianthera; Epilobium; Erigenia; Erigeron; 
Eryngium; Erythronium; Eulophus; Eupatorium; Euphorbia; 
Fagopyrum; Fragaria; Frasera speciosa; Geranium; Heracleum; 
Hydrangea; Isopyrum; Krigia; Lepachys; Leontodon; Lycopus; 
Maianthemum canadense;Malva;M. sylvestris;Malvus;Medicago; 
Melilotus; Monarda; Nelumbo; Nepeta; Oenothera; Osmorhiza; 
Oxalis; Oxypolis; Polemonium; Polygonum; Potentilla; Prunus; 
Psoralea; Pycnanthemum; Ranunculus; Rhamnus; Rhus; Ribes; 
Rubus; Rudbeckia; Salix; Sassafras; Scrophularia; Silphium; 
Sium; Smilacina; Solidago; Sonchus; Spiraea; Stellaria; 
Symphoricarpos; Taraxacum; Tragopogon; Trifolium; Teucrium; 
Thalictrum; Thaspium; Tilia; Triosteum; Tulipa; Verbena; 
Verbesina; Viburnum; V. cassinoides; Veronica; Zanthoxylum; 
Zizia 
Hylaeus ellipticus (Kirby) 
flower records: Acer; Arenaria;Aruncus; Ceanothus; Chrysanthemum; 
Eriogonum marifolium; Euphorbia; E. cyparissias; Hedyotis 
purpurea; Hydrangea; Malus; Oxypolis; Penstemon heterodoxus; 
P. newberryi; Potentilla auserina; P. glandulosa; Rhus; Rosa; 
Rubus; R. idaeus; Solidago; S. multiradiata; Sphenosciadium 
capitellatum; Taraxacum 
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Hyaleus meaillae cressoni (Cockerell) 
flower records: Amorpha; Anethum; Apocynum; Aruncus; Aster; 
Blephilia; Boltonia; Cacalia; Capsella; Cardamine; Castanea; 
Ceanothus; Cerastium; Cicuta; Cornus; Crataegus; Cryptotaenia; 
Daucus; Erigeron; Eryngium; Euonymus; Eupatorium; Euphor-
bia; Fagopyrum; Fragaria; Galium; Geum; Heracleum; Hydran-
gea; Krigia; Lepidium; Lycopus; Malva; Melilotus; Osmorhiza; 
Oxypolis;PaeoniacaUfornica;Parthenium;Pastinaca;Perideridia; 
Polygonum; Polytaenia; Potentilla; Prunus; Pycnanthemum; Py-
racantha;Rhus;Rubus;Salix;Sanicula;Sium;Solidago;Taenidia; 
Thaspium; Valerianella; Veronica; Viburnum; Zizia 
Hylaeua modestus mode»tus Say 
flower records: Acer; Achillea;Amorpha; Angelica; Apocynum; Arabis; 
Aralia;Aronia melanocarpa; Aruncus; Azalea; Cacalia; Castanea 
pumila; Ceanothus; Chrysanthemum; Cicuta maculata; Cornus; 
Crataegus; Daucus carota; Erigeron; Eulophus; Eupatorium; Ger-
ardia; Geum; Heracleum; Hedyotis purpurea; Hydrangea; Ilex; 
Koellia;Lepidium;Malva;Monarda;Osmorhiza;Pastinaca;Ptelea; 
Pycnanthemum; Pyracantha; Rhus; Rosa; Rubus; R. idaeus; 
Sanicula; Sium; Solidago; Spiraea; Symphoricarpos; Taenidia; 
Thaspium; Zizia 
Lasioglo»sum acuminatum McGinley 
flower records: Acer; Apocynum; Brassica; Chamaedaphne; Clethra; 
Galax; Lysimachia; Prunus; Pyrus; Rhodendron; Rosa; Rubus; 
Salix; Solidago; Vaccinium; Viburnum 
LasioglosHum athabascenae (Sandhouse) 
flower records: Barbarea; Brassica; Cornus; Epilobium; Eupatorium; 
Hackelia; Impatiens; Inula; Malus sylvestris; Melilotus; Penste-
mon;Pyrus;Rubus;R. idaeus; Salix;Spiraea;Taraxacum;Tamarix; 
Vaccinium; Veronica; Viola 
Lasioglonxum leucozonium (Schrank) 
flower records: Achillea; Anaphalis; Apocynum; Arctium; Aster; 
Barbarea; Campanula; Centaurea; Chrysanthemum; Cichorium; 
Cirsium; Cornus; Crataegus; Cypripedium; Daucus; Diervilla; 
Epilobium;Erigeron;Fagopyrum;Fragaria;Hedyotis;Helianthus; 
Hieracium; Inula; Leontodon; Lotus; Lythrum; Malus sylvestris; 
Medicago;Melilotus;Narcissus;Philadelphus;Potentilla;Prunus; 
Rubus; Rudbeckia; Ranunculus; Salix; Solidago; Sonchus; Spi-
raea; Taraxacum; Thaspium; Tragopogon; Trifolium; Vaccinium; 
Verbena 
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LasiogloHsum zonulum (Smith) 
pollen: Caragana; Chrysanthemum; Cirsium; Leontodon; Lonicera; 
Lychnis; Malus sylvestris; Rosa; Spiraea; Tulipa 
flower records: Acer; Achillea;Apocynum;Aralia;Asparagus;Barbarea; 
Brassica; Carduus; Cichorium; Cornus; Crataegus; Cypripedium; 
Epilobium; Fragaria; Grindelia; Helianthus; Heracleum; 
Hieracium; Iris; Lotus; Lychnis flos-cuculi; Lysimachia; Malva; 
Medicago; Melilotus; Nelumbo pentapetala; Potentilla; Ranuncu-
lus; Rhus; Rubus; Senecio; Solidago; Sonchus; Spergula; 
Sphaeraclea; Symphoricarpos; Tamarix; Tanacetum; Taraxa-
cum; Tragopogon; Trifolium; Vaccinium; Viburnum 
Megachile melanophaea melanophaea Smith 
pollen: Medicago; Melilotus 
flower records: Agastache; A. occidentalis; Apocynum; Astragalus; A. 
bisulcatus; Azalea; Campanula; C. rotundifolia; Cypripedium; C. 
reginae; Epilobium: E. angustifolium; Helianthus; Hemilobus 
tenellus; Lupinus; L. argenteus; L. nootkatensis;Medicago sativa; 
Mimulus;Nolina;Phacelia;Psoralea;P.argophylla;Ranunculus; 
Rhaphanus; Rhododendron; Robinia; Rosa; Rubus; R. idaeus; 
Rudbeckia; Solidago; Symphoricarpos; S. occidentalis; 
Sisymbrium; Taraxacum; Trifolium; T. hybridum; T. pratense; 
Vaccinium; Vicia; V. eracea 
Nomada capital is Mitchell 
flower records: Vaccinium 
Nomada cressonii cressonii Rober t son 
nectar: Vaccinium 
flower records: Antennaria; Azalea; Claytonia; Dentaria; Erigeron; 
Nothoscordum; Oenethera; Oxalis; Rubus; R. idaeus; Salix; Sene-
cio; Smilacina; Taenidia; Viburnum; Zanthoxylum 
Nomada illinoensis Rober t son 
flower records: Amelanchier; Claytonia; Cornus; Crataegus;Dentaria; 
Fragaria;Heracleum;Krigia;Polytaenia;Prunus;Radicula;Ribes; 
Rubus; Salix; Senecio; Vaccinium; Viburnum; Zanthoxylum 
Nomada imbricata Smith 
nectar: Vaccinium 
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Nomada lepida Creason 
nectar: Vaccinium 
flower records: Brassica; Fragaria; Geranium; Ilex; Prunus; Pyracan-
tha; Pyrus; Rubus 
No mad a mac u lata Cresson 
flower records: Vaccinium 
Nomada pygmaea Cresson 
flower records: Euonymus; Rhus; Rubus; R. idaeus; Vaccinium 
Nomada ulsterensis Mitchell 
flower records: Vaccinium 
Osmia albiventris Cresson 
flower records: Brassica; Geranium; Giilenia; Malus; Penstemon; 
Rubus; Trifolium; Verbena 
Osmia atriventris Cresson 
flower records: Arabis; Astragalus; Barbarea; Cardamine; Cercis 
canadensis; Claytonia; Collinsia; Chrysanthemum; Ellisia; 
Erigenia; Fragaria; Geranium; Giilenia; Hydrangea; Hypoxis; 
Leucanthemumvulgare;Lithospermum;Mertensia;Nothoscordum; 
Penstemom; Polemonium; Potentilla tridentata; Psoralea; Rubus; 
R. idaeus;Salix; Spiraea latifolia;Sorbaria sorbifolia; Trifolium; 
Uvularia; Vaccinium; Vicia; Viola; Zizia 
Osmia bucephala Cresson 
flower records: Aesculus;Azalea;Baptisia;Cerciscanadensis;Dentaria; 
Dicentra; Erythronium; Mertensia virginica; Nepeta hederacea2; 
Penstemon; Taraxacum; Tephrosia virginiana; Viola 
Osmia distincta Cresson 
flov/eTTecoTds:Blephilia;Diantherae;Gillenia;Hypoxis;Lithospermum; 
Penstemon; Rubus; Trifolium; Vaccinium 
Osmia inspergens Lovell & Cockerell 
pollen: Vaccinium 
flower records: Baptisia; Trifolium; Vaccinium macrocarpon 
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Onmia inermis (Zetterstedt) 
pollen: Vaccinium 
flower records: Kalmia polifolia; Ledum glandulosum; Phyllodoce 
breweri; Rubus; Salix 
Osmia proximo Cresson 
flower records: Hedyotis; Penstemon; Rubus; Trifolium 
Osmia. virga Sandhouse 
flower record: Salix 
Psithyrus ashtoni (Cresson) 
nectar: Vaccinium 
Psithyrus fernaldae Franklin 
nectar: Vaccinium 
flower records: Potentilla; Rubus; Trifolium 
Psithyrus insularis (Smith) 
nectar: Vaccinium 
Sphecodes carolinus Mitchell 
flower records: Acer spicatum; Aronia melanocarpa; Aruncus; 
Ceanothus; Hydrangea; Leucanthemum; Rubus; Vaccinium 
Sphecodes confertus Say 
flower records: Aronia melanocarpa; Asclepias; Cicuta maculata; 
Ptelea; Pycnanthemum; Rhus; Salix 
Sphecodes dichrous Smith 
flower records: Asclepias; Cacalia; Cicuta; Ceanothus; Chrysanthe-
mum; Claytonia; Clematis; Comandra; Cryptotaenia; Eryngium; 
Euphorbia;Fagopyrum;Heracleum;Melilotus;Oxypolis;Pastinaca; 
Potentilla; Prunus; Pycnanthemum; Rhus; Rubus; Salix; Sassa-
fras; Sium; Solidago; Strophostyles; Symphoricarpos; Taenidia; 
Taraxacum; Viburnum; Zizia 
Sphecodes persimilis Lovell & Cockerell 
flower records: Aronia melanocarpa; Rubus; Vaccinium 
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Sphecodes ranunculi Robertson 
flower records: Arabis;Aroni melanocarpa;Asclepias;Aster;Barbarea; 
Chaerophyllum; Heracleum; Ilex; Osmorhiza; Potentilla; 
Pycnanthemum; Ranunculus; Rhus; Rubus; Taenidia; Taraxa-
cum; Thaspiurn; Vaccinium; Viburnum; Zizia 
Sphecodes solonis Graenicher 
flower records: Fagopyrum 
Sphecodes stygius Robertson 
flower records: Aruncus;Asclepias; Aster; Ceanothus; Cicuta; Crataegus; 
Cryptotaenia; Erigeron; Eryngium; Fagopyrum; Fragaria; 
Heracleum; Hydrangea; Medicago; Melilotus; Polygonum; 
Pycnanthemum; Rubus; Salix; Sium; Solidago; Taenidia; 
Vaccinium; Viburnum 
'The genus Vaccinium includes species that are not lowbush blueberries. 
Therefore, when only the genus is cited it may not refer to lowbush 
blueberry. 
This species is not listed in Kartesz and Kartesz (1980). 
3The genus Hedeoma may refer toHedeoma, Rhododon, or Stachydeoma. 
The genus Specularia is not a valid genus. It may refer to Heterocodon, 
Legousia or Triodanis. 
5May include Prunella vulgaris and Mentha arvensis. 
T h e genus Dianthera is not a valid genus. It may refer to Carlowrightia 
or Justicia. 
'Apparently an unidentified species is often confused with this species. 
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Table 2. Percentages of pollen taxa found in the pollen loads of 
native bees collected in Maine. The pollen loads of adult bees 
were examined microscopically to determine their pollen 
composition. When more than one specimen was examined 
the percentages indicate means. 
BEE HOST N POLLEN 
Andrena alleghaniensis Rubus 1 95% Rosaceae (de-
graded)8; 5% Viburnun 
A. bradleyi Vaccinium 8 > 99% Vaccinium 
A. carlini Vaccinium 4 95% Vaccinium; 3% 
Fragaria; 2% Quercus 
Amelanchier 2 50% Amelanchier; 28% 
Ostrya; 20% Acer; 2% 
other (Abies; Betula9; 
Rosaceae) 
Rubus 2 35% Apiaceae; 25% 
Cornus; 25% Rubus; 14% 
Ilex; 1% other (Pinus; 
Salix; Viburnum) 
A. Carolina Vaccinium 3 75% Vaccinium; 25% 
Ribes 
A. crataegi Rubus 2 50% Rubus; 50% 
Viburnum 
A. cressonii cressonii Rubus 2 85% Rubus; 15% Cornus 
A. melanochroa Rubus 1 >99% Rosaceae (de-
graded) 
A. nivalis 
A. regularis 
Vaccinium 
Rubus 
Vaccinium 
Amelanchier 
3 
1 
3 
2 
89% Vaccmium; 3% 
Rubus chamaemorous; 
3% Spergula arvensis; 
5% other (Carya; 
Lycopodium; Myrica; 
Pinus) 
30% Ericaceae; 30% 
Viburnum; 10% 
Rosaceae; 30% other 
(Pinus; degraded 
unknowns) 
56% Vaccinium; 3§% 
Fragaria; 3% Prunus; 
5% other Brassica; 
Juglans) 
>99% Amelanchier 
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Table 2. Continued. 
BEE HOST N POLLEN 
Rubus 2 97% Rosaceae (de-
graded); 3% other 
A. rufosignata Vaccinium 5 80% Vaccinium; 12% 
Quercus; 8% 
Amelanchier 
Amelanchier 2 77% Amelanchier; 12% 
Acer; 10% Ledum; <\% 
Betula 
Rubus 3 68% Rosaceae (de 
graded); 36% Vaccinium 
A. rugosa Vaccinium 1 >99% Amelanchier 
A. sigmundi Vaccinium 2 51% Amelanchier; 38% 
Vaccinium; 9% Corylus; 
2% unknown 
A. vicina Vaccinium 5 79% Vaccinium; 19% 
Fragaria; 2% Quercus 
Amelanchier 2 67% Amelanchier; 12% 
Acer; 10% Sa/ii ; 1% 
Ledum 
Rubus 1> 99% Viburnum 
A. wheeleri Vaccinium 2 95% Fragaria; 5% other 
(Brassicaceae; Quercus; 
Vaccinium; unknown) 
Rubus 3 95% Rosaceae (de-
graded); 5% other 
(Asteraceae; unknown) 
A. w-scripta Vaccinium 2 97% Amelanchier; 3% 
Vaccinium 
Augochlorella striata Rubus 4 73% Rosaceae (de 
graded); 25% 
Asteraceae; 2% 
Dipsacus 
Bombus ternarius Vaccinium 2 >99% Vaccinium 
Rubus 2 80% Kalmia; 5% 
Rosaceae(degraded 
Rubus type); 15% other 
(Viburnum; unknown) 
B. terricola terricola Vaccinium 1 99% Vaccinium; 1% 
other 
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Table 2. Continued. 
BEE HOST N POLLEN 
B. vagans vagans Vaccinium 4 97% Vaccinium; 3% 
other (Onagraceae; 
Rosaceae; Rubus 
chamaemorus) 
Rubus 1 95% Rosaceae (de-
graded); 5% other 
Ceratina dupla Rubus 1 90% Rosaceae (de-
graded Rubus type); 
10% other (Asteraceae; 
Ambrosia; Cheno-
podium; Viburnum) 
Colletes inaequalis Vaccinium 2 57% Vaccinium; 42% 
Salix; 1% other (Pinus; 
unknown) 
Dialictus albipennis Vaccinium 2 49% Salix; 49% 
Vaccinium; 2% other 
D. pilosus pilosus Vaccinium 2 45% Fragaria; 20% 
Vaccinium; 25% Salix; 
25% Asteraceae; 10% 
other (Rosaceae; 
Rumex) 
Amelanchier 2 97% Amelanchier; 3% 
Vaccinium 
Rubus 3 64% Rosaceae (de-
graded); 33% Rubus; 3% 
Dipsacus 
Evylaeus quebecensis Vaccinium 3 63% Fragaria; 20% 
unknown; 7% other 
(Vaccinium; Gentiana) 
Amelanchier 1 >99% Amelanchier 
Rubus 3 85% Rosaceae (de-
graded); 15% 
Asteraceae 
Halictus confusus 
confusus Vaccinium 3 65% Vaccinium; 31% 
Viburnum; 4% other 
(Fragaria; unknown) 
Amelanchier 1 some Amelanchier 
(<100 pollen grains) 
Rubus 2 95% Rosaceae (de-
graded); 5% Vaccinium 
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Table 2. Continued. 
BEE HOST N POLLEN 
H. rubicundus Vaccinium 
Rubus 
2 
2 
95% Rhododendron; 5% 
Vaccinium 
80% Rosaceae (de-
graded); 20% Vaccinium 
Lassioglossum 
athabascense Rubus 2 >99% Dipsacus 
Osmia albiventris Rubus 2 92% Rosaceae (de-
graded); >7% 
Vaccinium; <1% 
Chenopodium 
0. atriventris Amelanchier >99% Vaccinium 
0. inermis Vaccinium 90% Vaccinium; 10% 
Salix 
0. inspergens Vaccinium 99% Vaccinium; <1% 
Betula 
0. proximo Amelanchier 99% Sa/i* 
0. virga Vaccinium 99% Vaccinium; 1% 
other (Pinaceae; Salix; 
unknown) 
BAlthough the degraded natureof the pollen made more precise identification 
impossible, we think that generally the Rosaceae pollen in loads of bees 
collected on Rubus allegheniensis would be that of Rubus. 
'Genera such as Betula and Pinue are wind pollinated. Thus, it is very 
unlikely that bees visit such species or actively collect their pollen. 
Although much remains to be learned about native bee polli-
nation behavior and ecology, results of honeybee pollination studies 
by Chagnon et al. (1991) and Free (1966) suggest that native bees 
foraging for pollen as well as nectar should set more fruit than 
native bees foraging for only nectar. Our pollen analysis results 
(Table 2) provide evidence that many native species of bees play a 
role in blueberry pollination in Maine. Of the 35 native bee species 
examined, 26 species collected Vaccinium pollen. Eight species of 
native bees collected primarily Vaccinium pollen (95% or greater): 
Andrena bradleyi,A. carlini,Bombusternarius,B. terricolaterricola, 
B. vagans vagans, Osmia atriventris; O. inspergens, and O. virga, 
which suggests they could be important pollinators of blueberry. 
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Table 3. New pollen records. Pollen loads of adul t bees from six 
families were examined microscopically. The following list of 
p lan t t axa indicate new pollen records. An as ter isk indicates 
t h a t the amoun t of pollen was less t h a n 5%. 
Family Bee species Pollen 
Colletidae Colletes inequalis Pinus*9 
Andrenidae Andrena alleghaniensis Viburnum; Rosaceae 
A. carlini carlini Abies"; Acer; Betula*; 
Cornus; Ilex; Ostrya; 
Quercus; Apiaceae; Rosaceae 
A. Carolina Ribes; Vaccinium 
A. crataegi Viburnum; Apiaceae*; 
Rosaceae 
A. cressonii cressonii Cornus; Rosaceae 
A. melanochroa Rosaceae 
A. nivalis Carya*; Lycopodium"; 
Myrica*; Pinus*; Rubus 
chamaemorus; Spergula 
arvensis; Vaccinium 
A. regularis Brassica*; Juglans* 
A. rufosignata Ledum; Quercus; Vaccinium; 
Rosaceae 
A. rugosa Amelanchier 
A. sigmundi Betula*; Corylus; 
Vaccinium; Rosaceae 
A. vicina Acer; Corylus*; Quercus; 
Salix; Rosaceae 
A. wheeleri Fragaria; Quercus*; 
Asteraceae*; Brassicaceae; 
Rosaceae 
A. w-scripta Cornus*; Pinus*; 
Asteraceae*; Rosaceae 
Halictidae Augochlorella striata Dipsacus*; Asteraceae; 
Rosaceae 
Dialictus albipennis Salix; Vaccinium 
D. pilosus pilosus Amelanchier; Dipsacus; 
Fragaria; Rubus; Rumex; 
Salix; Asteraceae; Rosaceae 
Evylaeus quebecensis Amelanchier; Fragaria; 
Gentiana*; Asteraceae*; 
Rosaceae 
Halictus confusus confiisus Amelanchier; Fragaria; 
Viburnum 
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Table 3. Continued. 
'Genera such as Betula and Pinus are primarily wind pollinated. Thus, it 
is very unlikely that bees visit such species or actively collect their pollen. 
The sweep sample findings, although not directly comparable 
to those of Boulanger et al. (1967), indicate some changes in local 
native bee abundance patterns for Washington County. The five 
most abundant species in the early 1960s were Andrena regularis, 
Evylaeus quebecensis (Crawford), Andrena crataegi Robertson, 
Andrena vicina Smith, andDialictuspilosuspilosus (Smith), whereas 
in 1989-1990 the most abundant species were Andrena Carolina 
Viereck, A. rufosignata, A. bradleyi Viereck, Andrena carlini 
Cockerell, and Andrena nivalis Smith. All of the above species 
collect Vaccinium pollen so these shifts in species abundance are 
probably not of major import. Although several "new" species were 
collected on lowbush blueberry (species in Table 4 with an asterisk), 
species of wild bees found in 1961-1965, but not in the present 
survey include: Andrena mandibular is, A. rugosa.A. salictaria,A. 
thaspii, Dialictus rohweri, Evylaeus truncatus, and Lasioglossum 
leucozonium. Further sampling should yield these "missing" species 
as results from the jackknife estimator of species richness (S = 38 ± 
8.03; 90% CI) indicated that native bee species richness probably 
had not changed in Washington County since the surveys conducted 
by Boulanger et al. (1967). 
Family Bee species Pollen 
H. rubicundus Rhododendron 
Lasioglosswn athabascense Dipsacus 
Megachilidae Osmia albiventris Chenopodium; Vaccinium; 
Rosaceae 
0. inermis Salix 
0. inspergens Betula* 
0. proximo Salix 
0. virga Vaccinium 
Apidae Bombus ternarius Kalrnia; Viburnum 
B. vagans vagans Rubus chamaemorus 
Xylocopidae Ceratina dupla dupla Ambrosia*; Chenopodium*; 
Asteraceae; Rosaceae 
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The difference between native bee abundance in small fields 
and large barrens, however, for both sweep samples and plot counts 
is noteworthy. For example, there were 4.8 times as many bees in 
the small field in Vienna as there were in the large blueberry barren 
in Deblois. Also, 26 species of pollen-collecting bees were collected in 
the small Vienna Mountain field, including 106 female native bees 
(6.625 female bees/sample). Bumblebees and leafcutter bees were 
present at Vienna. In the large field at Deblois, only 13 species of 
pollen-carrying bees were found, with 22 female native bees col-
lected (1.375 female bees/sweep sample). No bumblebees or leafcutter 
bees were collected at Deblois. These findings were substantiated by 
the second set of sweep samples taken in 1990: the small fields had 
4.7 times as many bees as the large fields (Figure 1). The mean 
number of bees in small fields was 11.33 ± 1.71, whereas in large 
fields it was 2.42 ± 0.56 (F = 24.386; p < .0017). Furthermore, the plot 
Figure 1. Wild bees caught in small and large blueberry fields in 
eastern Maine, 1990. 
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Figure 2. Native bees counted in two blueberry fields in Deblois, 
Maine. 
counts of pollinator abundance for the small Deblois field and large 
Deblois field indicate major differences in native bee abundance 
between the two fields (Figure 2). 
Overall, the striking difference in relative abundance of native 
bees is probably due in part to the greater accessibility of alternative 
food sources on the edges of smaller fields. Determining and 
establishing suitable forage plants not only requires consideration 
of the nutritional value of the plants visited, but also requires 
consideration of the energetics involved in foraging (Heinrich 1983; 
Waser 1983). Therefore, the distance bees must travel to obtain 
pollen and nectar is an important factor. Heinrich (1975a) found 
that most wild flowers visited by bumblebees, Bombus spp., in 
Franklin, Maine, occurred in clumps and suggested that if bees 
attempted to gather nectar and pollen from more dispersed flowers, 
foraging profits would decrease. Also, Heinrich (1975b) aptly noted 
that although 0.4 km had been put forth as a reasonable foraging 
distance, a "reasonable" distance really depends on the amount of 
sugar a bee can return with, and this in turn depends on whether 
it is a good or poor year for nectar production. In many blueberry 
barrens, the distance wild bees must travel to find alternative forage 
appears to be far greater than 0.4 km. 
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Table 4. Abundance of native (wild) bees collected on lowbush 
blueberry in Washington County, Maine. Female individuals 
of the following species were collected in sweep samples. In 
1989 both large and small fields were sampled (N = 121 
samples). In 1990 a large field in Deblois and a small field in 
Vienna were sampled (N = 16 samples/site). An asterisk 
indicates it is a new record on blueberry for Maine. Numbers 
indicate individuals collected. 
May 30-June 5, 1989 May 3 W u n e 1, 1990 
Species Deblois Deblois Vienna Mt. 
Andrena bradleyi 21 1 1 
A. carlini 21 4 8 
A. Carolina 27 1 7 
A. imitatrix* 1 
A. melanochroa 1 
A. milwaukeensis* 2 
A. nivalis 11 1 
A. regularis 4 1 4 
A. rufosignata 8 2 27 
A. sigmundi 2 1 
A. vicina 22 5 7 
A. wheeleri 1 1 
A. w-scripta 4 1 
Augochlorella striata 1 1 
Bornbus ternarius 3 3 
B. terricola terricola 3 2 
B. vagans vagans 2 2 
Colletes inaequalis* 4 1 
Dialictus albipennis 21 1 4 
D. cressoni* 2 1 
D. imitatus 1 2 
D. perpunctatus 1 
D. pilosus pilosus 1 2 
D. versans 1 
Euylaeus divergens* 1 
E. foxii 3 2 4 
E. quebecensis 7 1 13 
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Table 4. Continued 
May 30-June 5, 1989 
Species Deblois 
May 31^June 1, 1990 
Deblois Vienna Mt. 
Halictus confusus confusus 2 2 
H. rubicundus 1 3 
Lasioglossum acuminatum 1 
Nomada spp. 4 1 
Osmia albiventris* 
0. atriventris 3 
0. bucephala* 
0. inermis 1 
0. lignaria 1 
0. virga" 
Psithyrus fernaldae 
1 
Sphecodes spp. 4 1 1 
As mentioned earlier, many species of wild bees need alterna-
tive forage plants because they are active as adults before and after 
blueberry bloom. Based on our pollen analysis results, and the 
abundance patterns from both our sweep samples and those of the 
early 1960s, sixteen species of wild bees (Table 5) have the potential 
to be important pollinators of lowbush blueberry in Washington 
County. Therefore, efforts should be undertaken to build up their 
populations. It should be noted that at least 15 of the 16 species 
require alternative forage plants because their adult activity period 
is longer than the period of blueberry bloom (Table 5). 
Given the importance of pollen for adult and larval bees, all 
possible alternative forage plants should be suitable pollen as well 
as nectar sources. Table 6 provides suggestions for potential alter-
nate forage plants. Findings from our pollen analysis as well as 
those of Brittain (1933), Brittain and Newton (1933, 1934), and 
Macior (1978) suggest that the likelihood of published flower records 
indicating that the plant is used for pollen ranges from 62% to 100%. 
Although the correlation between flower and pollen records is good, 
we chose to be cautious in our recommendations, and the plants 
listed in Table 6 are known to provide pollen for native bees. (In 
order for a plant to be included in Table 6 it had to be used for pollen 
by at least four species of wild bees associated with lowbush 
blueberry in Maine or by only one species if that species was among 
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Table 5. Alternative forage plant requirements for important 
species of wild bee pollinators of lowbush blueberry. An X 
indicates the species has been collected on alternative forage 
plants that bloom before and/or after Vaccinium. Important 
pollinators collected at least 95% Vaccinium pollen or were 
abundant and collected some Vaccinium pollen. 
Species Before After 
Andrena bradleyi X X 
A. carlini X X 
A. Carolina X 
A. crataegi X X 
A. nivalis X X 
A. regularis X X 
A. rufosignata X X 
A. vicina X X 
Bombus ternarius X X 
B. terricola terricola X X 
B. vagans vagans X X 
Dialictus albipennis X 
D. pilosus pilosus X X 
Evylaeus quebecensis X X 
Osmia atriventris X X 
0. inspergens X 
the 17 important species of wild bees associated with Vaccinium 
spp. in Maine.) Many of these plants have been suggested as forage 
plants in other publications (i.e., Pellet 1978; Kevan 1990; Ramsay 
1987). Deciding which plants are best suited for a particular 
blueberry barren will depend on which bees are present and the 
comparative costs associated with different plantings. 
If we are to ensure the well-being of native bee populations 
and the ecosystems in which they work, we must develop and help 
implement wise resource management practices. It is hoped that 
our compilation of nectar, pollen, and flower records, pollen load 
data, and alternative forage plant recommendations will be used in 
conjunction with future field and laboratory studies to develop and 
help implement model resource management practices aimed at 
protecting and enhancing native bee populations. 
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Table 6. Potential alternative forage plants for wild bees associ-
ated with lowbush blueberry for Washington County, Maine. 
Dates for flowering are approximate for the New England 
region and are from Seymour (1968), unpublished phenologi-
cal records of the Augusta Nature Center (Maine), and 
unpublished records for Winterport and Costigan, Maine for 
May-September 1991. 
Genus Common Name Flowers 
Acer maple Feb. 28-June 28 
Achillea yarrow May 24-Sept. 30 
Ambrosia ragweed July 17-Oct. 9 
Amelanchier shadbush April 18-June 16 
Aquilegia columbine April 24-July 20 
Arctium burdock July 7-Sept. 30 
Asclepias milkweed July 24-Aug. 31 
Aster aster July 7-Oct. 4 
Brassica mustard May-July 
Capsella shepherd's purse June 14-July 31 
Chysanthemum chrysanthemum June 1-Oct. 1 
Cirsium thistle July 1-Aug. 31 
Cornus dogwood May W u l y 22 
Crataegus hawthorn May 12-July 8 
Daucus wild carrot June 21-Sept. 6 
Epilobium fireweed June 14-Aug. 31 
Fragaria wild strawberry May 1-June 24 
Helianthus sun flower July 11-Oct. 3 
Hypericum St. John's wort June 20-Sept. 7 
Kalmia laurel May 8^Iuly 21 
Leontodon hawkbit May 21-Oct. 30 
Leucanthemum daisey June 1-Oct. 1 
Lonicera honeysuckle April 25-June 27 
Malus apple May 1-June 10 
Medicago alfalfa June 13-Sept. 7 
Melilotus sweet clover May-Oct. 
Monarda bee balm, bergamot June 13-Sept. 6 
Pedicularis lousewort April 24—June 15 
Phleum timothy June-Aug. 
Plantago plantain July 1-Aug. 1 
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Table 6. Continued. 
Genua Common Name Flowers 
Potentilla cinquefoil May 20-Aug. 30 
Prunella self-heal June 14-Oct. 1 
Prunus plum; cherry April 24-June 15 
Ranunculus buttercup April 1-Sept. 7 
Rhododendron azalea May 10-nJune 20 
Rosa rose June 10-Aug. 20 
Rubus blackberry; raspberry June 18-July 28 
Salix willow April 14-June 20 
Silene catchfly, campion June 6-Sept. 9 
Sinapis mustard, charlock June-July 
Solidago golden rod July-Sept. 30 
Spiraea steeplebush, meadow sweet July-Sept. 11 
Syringa lilac May 15-June 20 
Taraxacum dandelion April 23-Sept. 29 
Trifolium clover May 25-Oct. 18 
Verbena verain July 7^Iuly 21 
Verbascum mullein July 16-Aug. 25 
Vicia vetch May 30-Sept. 25 
Maine Agricultural Experiment Station Technical Bulletin 148 45 
REFERENCES 
Baker, H.G., and I. Baker. 1975. Studies of nectar constitution and 
pollinator-plant coevolution. In Coevolution of Animals and Plants, 
ed. L.E. Gilbert and P.H. Raven, pp. 100-140. Austin, TX: 
University of Austin Press. 
. 1983. Floral nectar sugar constituents in relation to pollinator 
type. In Handbook of Experimental Pollination Biology, ed. C.E. 
Jones and R.J. Little, pp. 117-141. New York: Van Nostrand 
Reinhold Co. 
Bigras-Hout, F., L.H. Hout, and L. J. Jobin. 1973. La pollinisation du 
bluet au lac St-Jean. II. Role du bourdon, Bombus spp. Ann. Soc. 
Ent .de Que. 18:15-36. 
Boulanger, L.W., G.W. Wood, E.A. Osgood, and CO. Dirks. 1967. 
Native bees associated with the lowbush blueberry in Maine and 
Eastern Canada. Bull. T26 Tech. Ser., Maine Ag. Exp. Sta. Orono, 
ME and Can. Ag. Res. Sta. Fredericton, New Brunswick. 
Brittain, W.H. 1933. Apple pollination studies in the Annapolis Valley, 
Nova Scotia. Can. Dept. Ag. Bull. 162 New Series: 91-134. 
Brittain, W.H., and D.E. Newton. 1933. A study in the relative 
constancy of hive bees and wild bees in pollen gathering. Can. J. 
Res. 9:334-349. 
. 1934. Further observations on the pollen constancy of wild 
bees. Can. J. Res. 10(3): 255-263. 
Chagnon, M., J. Gingras, and D. de Oliveira. 1991. Honeybee 
(Hymenoptera: Apidae) foraging behavior and raspberry 
pollination. J. Econ. Entomol. 84(2): 457^60 . 
Eck, P. 1988. Blueberry Science. New Brunswick, NJ: Rutgers 
University Press. 
Faegri, K., and J. Iversen. 1989. Textbook of Pollen Analysis. New York: 
John Wiley & Sons. 
Free, J.B. 1966. The pollinating efficiency of honeybee visits to apple 
flowers. J. Hort. Sci. 41:91-94. 
. 1970. Insect Pollination of Crops. New York: Academic Press. 
Hansen, R.W., and E.A. Osgood. 1984. Effects of a split application of 
Sevin-4-Oil on pollinators and fruit set in a spruce-fir forest. Can. 
Ent. 116:457^64. 
Heinrich B. 1975a. Energetics of pollination. Ann. Rev. Ecol. Syst. 6: 
139-170. 
46 Maine Agricultural Experiment Station Technical Bulletin 148 
. 1975b. The role of energetics in bumblebee-flower interrelation-
ships. In Coevolution of Animals and Plants, ed. L.E. Gilbert and 
P.H. Raven, pp. 140-158. Austin, TX: University of Austin Press. 
. 1979. Majoring and minoring by foraging bumblebees, Bombus 
vagans: An experimental analysis. Ecol. 60(2): 245-255. 
. 1983. Insect foraging energetics. In Handbook of Experimental 
Pollination Biology, ed. C.E. Jones and R.J. Little, pp. 187-214. 
New York: Van Nostrand Reinhold Co. 
Heltshe, J.T. & N.E. Forrester. 1983. Estimating species richness using 
the jacknife procedure. Biometics 39:1-11. 
Johansen, C. 1969. Bee forage preserves. Am. Bee J. 96—97. 
Kartesz, J.T., and R. Kartesz. 1980. A Synonomized Checklist of the 
Vascular Flora of the United States, Canada and Greenland. Vol II. 
The Biota of North America. Chapel Hill: University of North 
Carolina. 
Kevan, P.G. 1990. Insect pollinators and sustainable agriculture. Am. J. 
Alt. Agricult. 5(1): 13-22. 
Kevan, P.G., and H.G. Baker. 1983. Insects as flower visitors and 
pollinators. Ann. Rev. Entomol. 28:407^153. 
Krombein, K.V., P.D. Hurd Jr., D.R. Smith, and B.D. Burks. 1979. 
Catalog of Hymenoptera North of Mexico. Washington, DC: 
Smithsonian Institution Press. 
MacKenzie, K.E., and M.L. Winston. 1984. Diversity and abundance of 
native bee pollinators on berry crops and natural vegetation in the 
Lower Fraser Valley, British Columbia. Can. Ent. 116:965-974. 
Macior, L.W. 1978. Pollination ecology and endemic adaptations of 
Pedicularis furbishiae S. Wat.. Bull. Torr. Bot. Soc. 105(4): 268-
277. 
McGinley, R.J. 1986. Studies of the Halictinae (Apoidea: Halictidae). I. 
Revisions of the New World Lasioglossum Curtis. Smithsonian 
Contributions to Zoology 429; Washington, DC: Smithsonian 
Institution Press. 
Miliczky, E.R. & E.A. Osgood. 1979. The effects of spraying with Sevin-
4-Oil on insect pollinators and pollination in a spruce-fir forest. 
Maine Ag. Ex. Sta. Tech. Bull. 90. 
Mitchell, T.B. 1960. Bees of the Eastern United States. North Carolina 
Ag. Ex. St. 
Maine Agricultural Experiment Station Technical Bulletin 148 47 
Nicolson, S.W., and P.V.W.-Worsick. 1990. Sodium and potassium 
concentrations in floral nectars in relation to foraging by honey 
bees. S. Afr. J. Zool. 25(2): 93-96. 
Osgood, E.A. 1972. Soil characteristics of nesting sites of solitary bees 
associated with the low-bush blueberry in Maine. Tech. Bull. 59. 
Life Sciences and Agriculture Experiment Station, Orono. 
Parker, F.D., S.W. T. Batra, and V.J. Tepedino. 1987. New pollinators 
for our crops. In Agricultural Zoology Reviews Vol. 2, ed. G.E. 
Russell, pp. 278-304. Dorset, UK: Intercept.. 
Pellet, F.C. 1978. American Honey Plants. Carthage, MO: Journal 
Printing Co. 
Phipps, C.R. 1930. Blueberry and huckleberry insects. Maine Ag. Exp. 
Sta. Bull. 356. 
Plowright, R.C., and T.M. Laverty. 1984. The ecology and sociobiology of 
bumblebees. Ann. Rev. Entomol. 29:175-199. 
. 1987. Bumblebees and crop pollination in Ontario. Pro. Ent. 
Soc. Ont. 118:155-160. 
Ramsay, J. 1987. Plants for Beekeeping in Canada and the Northern 
United States. London: Int. Bee Research Assoc. 
Schmidt, J.O., S.C. Thoenes, and M.D. Levin. 1987. Survival of 
honeybees, Apis mellifera (Hymenoptera: Apidae), fed various 
pollen sources. Ann. Ent. Soc. Am. 80:176-183. 
Seymour, F.C. 1969. The Flora of New England. Rutland, VT: Charles 
E. Tuttle Co. 
Southwick, E.E. 1990. Floral nectar. Am. Bee J. 130(8): 517, 519. 
Standifer, L.N. 1980. Honeybee nutrition and supplemental feeding. In 
Beekeeping in the United States. USDA Handbook 335. Washington, 
DC: USGPO. 
Stanley, R.G., and H.F. Liskens. 1974. Pollen: Biology, Biochemistry, 
Management. Berlin: Springer-Verlag. 
Sutcliffe, G.M., and R.C. Plowright. 1990. The effects of pollen 
availability on the developmental time in the bumble bee Bombus 
terricola K. Can. J. Zool. 68:1120-1123. 
Torchio, P.F. 1990. Diversification of pollination strategies of U.S. 
crops. Environ. Entomol. 19(6): 1649-1656. 
Waser, N.M. 1983. The adaptive nature of floral traits: Ideas and 
evidence. In Pollination Biology, ed. L. Real, pp. 241-285. Orlando, 
FL: Academic Press. 
48 Maine Agricultural Experiment Station Technical Bulletin 148 
APPENDIX 
REFERENCES EXAMINED FOR NECTAR, POLLEN, 
AND FLOWER RECORDS 
Barrett, S.C.H., and K. Helenurm. 1987. The reproductive biology of 
boreal forest herbs. I. Breeding systems and pollination. Can. J. 
Bot. 65(10): 2036-2046. 
Batra, L.R. 1985. Red maple (Acer rubrum L.) an important early 
spring food resource of honey bees and other insects. J. Kan. Ent. 
Soc. 58:169-172. 
. 1990. Bionomics of a vernal solitary bee, Andrena 
(Scrapteropsis) alleghaniensis Viereck in the Adirondacks of New 
York (Hymenoptera: Andrenidae). J. Kan. Ent. Soc. 63:260-266. 
Batra, L.R., and S.W.T. Batra. 1985. Floral mimicry induced by 
mummy-berry fungus exploits host's pollinators as vectors. Sci. 
228(4702): 1011-1113. 
Batra, S.W.T. 1980. Ecology, behavior, pheromones, parasites and 
management of the sympatric vernal bees Colletes inaequalis, C. 
thoracicus and C. validus J . Kan. Ent Soc. 53(3): 509-538. 
Bernhardt, P. 1976. The pollination ecology of Hepatica acutiloba DC. 
(Ranunculaceae). Bull. Torr. Bot. Club 103(6): 255-258. 
Boulanger, L.W., G.W. Wood, E.A. Osgood, and C O . Dirks. 1967. 
Native bees associated with the low-bush blueberry in Maine and 
Eastern Canada. Bull. T26 Tech. Ser., Maine Ag. Ex. Stat. Orono, 
ME and Can. Ag. Res. Stat. Fredericton, New Brunswick. 
Bigras-Hout, F., L.H. Hout, and L.J. Jobin. 1973. La pollinisation du 
bluet au lac St-Jean. II. Role du bourdon, Bombus ssp. Ann. Soc. 
Ent. de Que. 18:15-36. 
Bouseman, J.K., and W.E. LaBerge. 1979. A revision of the bees of the 
genus Andrena of the Western Hemisphere. Part DC. Subgenus 
Melandrena. Trans. Am. Ent. Soc. 104:275-389. 
Brittain, W.H. 1933. Apple pollination studies in the Annapolis Valley, 
Nova Scotia. Can. Dept. Ag. Bull. 162 New Series: 91-134. 
Brittain, W.H., and D.E. Newton. 1933. A study in the relative 
constancy of hive bees and wild bees in pollen gathering. Can. J. 
Res. 9: 334-349. 
. 1934. Further observations on the pollen constancy of wild 
bees. Can. J. Res. 10(3): 255-263. 
Maine Agricultural Experiment Station Technical Bulletin 148 49 
Catling, P.M., and G. Knerer. 1980. Pollination of the small white lady 
slipper Cypripedium candidum in Lamton County, southern 
Ontario, Canada. Can. Field. Nat. 94(4): 435-438. 
Clements, F.E., and F.L. Long. 1923. Experimental Pollination: An 
Outline of the Ecology of Flowers and Insects. Washington, DC: 
Carnegie Institution of Washington. 
Covell, C.W. 1972. A catalog of the J. H. Lovell types of Apoidea with 
leucotype designations (Hymenoptera). Proc. Ent. Soc. Wash. 74(1): 
10-18. 
Cruden, R.W., L. Hermanutz, and J. Shuttleworth. 1984. The 
pollination biology and breeding system of Monarda fistulosa 
(Labiatae). Oecol. (Berl.) 64(1): 104-110. 
Dieringer, G. 1982. Pollination ecology of Orchis spectabilis L. 
(Orchidaceae). Ohio J. Sci. 82(5): 218-225. 
Edwards-Anderka, OH., and D.H. Pengelly. 1969 (1970). Pollen 
analysis in the ecology of bees of the genus Bombus Latr. 
(Hymenoptera: Apidae) in southern Ontario. Proc. Ent. Soc. Ont. 
100:170-176. 
Fell, R.D. 1986. Foraging behavior of Apis mellifera and Bombus sp. on 
oilseeed sunflower (Helianthus annuus L.). J . Kan. Ent. Soc. 59(1): 
72-81. 
Finnamore, A.T., and M.E. Neary. 1978. Blueberry pollinators of Nova 
Scotia, with a checklist of blueberry pollinators in eastern Canada 
and northeastern United States. Ann. Soc. Ent. Que. 23:168-181. 
Fye, R.E., and J.T. Medlar. 1954. Spring emergence and floral hosts of 
Wisconsin bumblebees. Wis. Acad. Sci., Arts and Letters. 43:75—82. 
Galen, O, and R.C. Plowright. 1985a. Contrasting movement patterns 
of nectar collecting and pollen collecting bumblebees Bombus 
terricola on fireweed Chamaenerion angustifolium inflorescenses. 
Ecol. Entomol. 10(1): 9-18. 
. 1985b. The effect of nectar level and flower development on 
pollen carry-over in inflorescences of fireweed (Epilobium 
angustifolium) (Onagraceae). Can. J. Bot. 63(3): 488-^91. 
Gregg, K 1989. Reproductive biology of the orchid Cleistes divaricata 
(L.) Ames var. bifaria Fernald growing in a West Virginia meadow. 
Castanea 54(2): 57-58. 
Hansen, R.W., and E.A. Osgood. 1983. Insects visitng flowers of wild 
raspberries in spruce-fir forested areas of eastern Maine (Rubus 
idaeus, Dialictus, Syrphidae, Apoidae). Entomol. News 94(4): 147-
151. 
50 Maine Agricultural Experiment Station Technical Bulletin 148 
Heinrich, B. 1972. Energetics of temperature regulation in the 
bumblebee, Bombus vagans: a field study. J. Comp. Physiol. 77: 49-
64. 
. 1975. The role of energetics in bumblebee-flower interrelation-
ships. In Coevolution of Animals and Plants, ed. L.E. Gilbert and 
P.H. Raven, pp. 140-158. Austin, TX: University of Austin Press. 
. 1976a. Bumblebee foraging specializations. Ecol. Mono. 46(2): 
105-128. 
. 1976b. Resource partitioning among bumblebees. Ecol. 57(5): 
874-S89. 
. 1979a. Majoring and minoring by foraging bumblebees, Bombus 
vagans: an experimental analysis. Ecol. 60(2): 245—255. 
. 1979b. Resource heterogeneity and patterns of movement in 
foraging bumblebees. Oecol. 40(3): 235-246. 
Hicks, D.H., R. Wyatt, and T.R. Meagher. 1985. Reproductive biology of 
distylos partridgeberry, Mitchella repens. Am. J. Bot. 72(10): 1503-
1514. 
Hobbes, G.A. 1957. Alfalfa and red clover as sources of nectar and 
pollen for honey, bumble, and leaf cutting bees (Hymenoptera, 
Apoidea). Can. Ent. 89(5): 230-235. 
Hobbes, G.A., and C.E. Lilly. 1954. Ecology of species of Megachile 
Latreille in mixed prairie regions of southern Alberta with special 
reference to the pollination of alfalfa. Ecol. 34(4): 453—462. 
Hogan, K.P. 1983. The pollination biology and breeding system of 
Aplectrum hyemale (Orchidaceae). Can. J. Bot. 61(7): 1906-1910. 
Johnson, R.A. 1986. Resource partitioning in bumblebees. Ecol. 67(1): 
133-138. 
Judd, W.W. 1964. Insects associated with the flowering of marsh 
marigold Caltha palustris L. at London, Ontario. Can. Ent. 96: 
1472-1476. 
Kevan, P.G. 1983. Pollination of cranberries. Proc. Ent. Soc. Ont. 114: 
45-54. 
Knerer, G., and C.E. Atwood. 1961 (1962). An annotated checklist of the 
non-parasitic Halictidae (Hymenoptera) of Ontario. Proc. Ent. Soc. 
Ont. 92:160-176. 
. 1964. Further notes on the genus Evylaeus Robertson 
(Hymenoptera: Halictidae) Can. Ent. 96:957-962. 
Maine Agricultural Experiment Station Technical Bulletin 148 51 
Krombein, K.V., P.D. Hurd Jr., D.R. Smith, and B.D. Burks. 1979. 
Catalog of Hymenoptera North of Mexico. Washington, DC: 
Smithsonian Institution Press. 
LaBerge, W.E. 1969. A revision of the bees of the genus Andrena of the 
Western Hemisphere. Part II. Plastandrena, Aporandrena, 
Charitandrena. Trans. Am. Ent. Soc. 95:1-47. 
. 1973. A revision of the bees of the genus Andrena of the 
Western Hemisphere. Part VI. Subgenus Trachandrena. Trans. 
Am. Ent. Soc. 99:235-371. 
. 1977. A revision of the bees of the genus Andrena of the 
Western Hemisphere. Part VIII. Subgenera Thysandrena, 
Dasyandrena, Psammandrena, Rhacandrena, Euandrena, 
Oxyandrena. Trans. Am. Ent. Soc. 103: 1-143. 
. 1980. A revision of the bees of the genus Andrena of the 
Western Hemisphere. Part X. Subgenus Andrena. Trans. Am. Ent. 
Soc. 106:395-525. 
. 1986. A revision of the bees of the genus Andrena of the 
Western Hemisphere. Part XI. Minor subgenera and subgeneric 
key. Trans. Am. Ent. Soc. 111:441-567. 
. 1989. Arevision of the bees of the genus Andrena of the 
Western Hemisphere. XIII. Subgenera Simandrena and 
Taeniandrena. Trans. Am. Ent. Soc. 115(1): 1-56. 
Laverty, T.M., and R.C. Plowright. 1985. Competition between 
humming birds and bumblebees for nectar in flowers of Impatiens 
biflora. Oecol. 66(1): 25-32. 
Levesque, CM., and J.F. Burger. 1982. Insects (Diptera, Hymenoptera) 
associated with Minuartia groelandica (Caryophyllaceae) on Mt. 
Washington, New Hampshire, USA and their possible role as 
pollinators. Arct. Alp. Res. 14(2): 117-124. 
Liu, H.J., R.P. MacFarlane, and D.H. Pengelly. 1975. Relationship 
between flowering plants and four species ofBombus (Hymenop-
tera, Apidae) in southern Ontario. Can. Ent. 107:577-588. 
Lovell, H.B. 1942. The bright green bees of the genera Agapostemon, 
Augochlora, Augochloropsis, and Augochlorella in Kentucky. Trans. 
Ken. Acad. Sci. 10(l):19-23. 
Macior, L.W. 1966. Foraging behavior ofBombus (Hymenoptera, 
Apidae) in relation to Aquilegia pollination. Am. J. Bot. 53(3): 302-
309. 
. 1968. Bombus (Hymenoptera, Apidae) queen foraging in relation 
to vernal pollination in Wisconsin. Ecol. 49(1): 20-25. 
52 Maine Agricultural Experiment Station Technical Bulletin 148 
. 1978a. Pollination interactions in sympatric Dicentra species. 
Am. J. Bot. 65(1): 57-62. 
. 1978b. Pollination ecology of vernal angiosperms. Oikos 30:452-
460. 
. 1978c. Pollination ecology and endemic adaptations of 
Pedicularis furbishiae S. Wat.. Bull. Torr. Bot. Soc. 105(4): 268-
277. 
. 1978d. Pollination ecology and endemic adaptation of the 
Furbish lousewort Pedicularis furbishiae. Ohio J. Sci. Suppl. 1978: 
17. 
MacKenzie, K.E., and M.L. Winston. 1984. Diversity and abundance of 
native bee pollinators on berry crops and natural vegetation in the 
lower Fraser Valley, British Columbia. Can. Ent. 116: 965-974. 
Mackiernan, J., and E.M. Norman. 1979. Reproductive biology of 
Nemastylis floridana (Iridacea). Fla. Sci. 42(4): 229-242. 
McGinley, R.J. 1986. Studies of the Halictinae (Apoidea: Halictidae). I. 
Revisions of the New World Lasioglossum Curtis. Smithsonian 
Contributions to Zoology 429; Washington, DC: Smithsonian 
Institution Press. 
Miliczky, E.R. 1988. Observations on the bionomics of the bee Andrena 
(Tylandrena) erythrogaster Asmead (Hymenoptera: Andrenidae) 
with notes on A. (Micrandrena) personata Robertson and A. 
(Holandrena) c. cressonii Robertson. Illinois Nat. Hist. Sur. Bio. 
Notes no. 130. 
Miliczky, E.R., and E.A. Osgood. 1979. Insects visiting bloom of withe-
rod Viburnum cassinoides in the Orono, Maine area. Ent. News 
90(3): 131-134. 
Miller, R.B. 1978. Pollination ecology of Aquilegia elegantula and A. 
caerulea (Ranunculacea) in Colorado. Am. J. Bot. 65(4): 406—414. 
Milliron, H.E. 1971. A monograph of the Western Hemisphere 
bumblebees (Hymenoptera, Apidae, Bombinae). I. The genera 
Bombus and Megabombus subgenus Bombias. Mem. Ent. Soc. Can. 
82:1-80. 
. 1973. A monograph of the Western Hemisphere bumblebees 
(Hymenoptera, Apidae, Bombinae). II. The genus Megabombus 
subgenus Megabombus. Mem. Ent. Soc. Can. 89: 81-237. 
Mitchell, T.B. 1960. Bees of the Eastern United States. North Carolina 
Ag. Ex. Stat. 
Maine Agricultural Experiment Station Technical Bulletin 148 53 
Morissette, R., A. Francoeur, and J.M. Perron. 1985. Importance of 
native bees in pollination of low-bush blueberries Vaccinium spp. in 
Sagamie Quebec. Rev. Entomol. Que. 30(1/2): 44-53. 
Morse, D.H. 1977a. Resource partitioning in bumblebees: the role of 
behavioral factors. Sci. 197(4304): 678-80. 
. 1977b. Foraging of bumblebees: effect of the other individuals. 
J. NY Ent. Soc. LXXXV(5): 240-248. 
. 1978. Size related foraging differences in bumblebee workers. 
Ecol. Ent. 3(3): 189-197. 
. 1981a. Interactions among syrphid flies and bumblebees on 
flowers. Ecol. 62(1): 81-88. 
. 1981b. Modifications of bumblebee foraging: the effect of 
milkweed pollinia. Ecol. 62(1): 89-97. 
Porter, C.C. 1983. Ecological notes on the lower Rio Grande Valley 
Augochloropsis and Agapostemon (Hymenoptera, Halictidae) Fla. 
Ent. 66(3): 344-353. 
Ribble, D.W. 1967. The monotypic North American subgenus 
Larandrena of Andrena (Hymenoptera: Apoidea). Bull. Uni. Neb. 
St. Mus. 6(3): 27-42. 
. 1968. Revisions of two subgenera of Andrena: Micarandrena 
Ashmead and Derandrena, new subgenus (Hymenoptera: Apoidea). 
Bull Uni. Neb. St. Mus. 8(5): 237-394. 
Roberts, R.B. 1969. Biology of the bee genus Agapostemon 
(Hymenoptera: Halictidae). U. Kan. Sci. Bull. 48 (16): 689-719. 
Robertson, C. 1928. Flowers and Insects. Lancaster, PA: Science Press 
Printing Co. 
Rust, R.W. 1977. Pollination in Impatiens capensis and Impatiens 
pallida (Balsaminaceae). Bull. Torr. Bot. Club. 104(4): 361-367. 
Rust, R.W., C.E. Mason, and E.H. Erickson. 1980. Wild bees on 
soybeans Glycine max. Environ. Ent. 9(2): 230-232. 
Sakagmi, S., and Toda, M.J. 1986. Some arctic and subarctic solitary 
bees collected at Inuvik and Tuktoyaktuk Northwest Territories 
Canada (Hymenoptera: Apoidae) Can. Ent. 118(5): 395--t05. 
Schlising, R.A. 1976. Reproductive proficiency in Paeonia californica 
(Paeoniaceae). Am. J. Bot. 63(8): 1095-1103. 
Schrader, M.N., and W.E. LaBerge. 1978. The nest biology of the bees 
Andrena (Melandrena) regularis Malloch and Andrena 
(Melandrena) carlini Cockerell (Hymenoptera: Andrenidae). Bio. 
Notes no. 108. Illinois Nat. History Survey, Urbana. 
54 Maine Agricultural Experiment Station Technical Bulletin 148 
Sohmer, S.H., and D.F. Sefton. 1978. Reproductive biology of Nelumbo 
pentapetala on the upper Mississippi. II. Insects associated with 
the transfer of pollen. Britt. 30(3): 355-364. 
Standley, L.A., S.S-H. Kim, and I.M. Hjersted. 1988. Reproductive 
biology of two sympatric species of Chimaphila. Rhod. 90(863): 
233-244. 
Stephens, W.P. 1955. Alfalfa pollination in Manitoba. J. Econ. Ent. 
48(5): 534-548. 
Stilles, E.W. 1977. Foraging behavior of bumblebees on false foxglove. 
NY Ent. Soc. 85(4): 249-52. 
Sullivan, J.R. 1983. Comparative Reproductive biology of Acer 
pensylvanicum and A. spicatum (Aceraceae). Am. J. Bot. 70(6): 
916-924. 
Thomson, J.D., W.P. Madduson, and R.C. Plowright. 1982. Behavior of 
bumblebee pollinators of Aralia hispida Vent. (Araliaceae). Oecol. 
(Berl.) 54:326-333. 
. 1986. Pollen transport and grooming by bumblebees in 
Erythronium: influence of floral nectar and bee grooming. J. Ecol. 
74:329-341. 
Thorp, R.W., and J.R. Estes 1975. Interfloral behavior of bees on 
flowers of Cassia fasciculata. J. Kan. Ent. Soc 48(4): 175-184. 
Threadgill, P.F., J.M. Baskin, and C.C. Baskin. 1981. The floral ecology 
of Frasera caroliniensis (Gentianaceae). Bull. Torr. Bot. Club. 
108(1): 25-33. 
Viereck, H.L. 1916. Guide to the Insects of Connecticut. Part III. The 
Hymenoptera, or Wasp-like Insects of Connecticut. Hartford: State 
Geological and Natural History Survey. 
Waddington, K.D. 1976. Foraging patterns of Halictid bees at flowers of 
Convolvulus arvensis. Psyche 83(1): 112-119. 
Wolfe, L.M., and S.C. Barrett. 1988. Temporal changes in the 
pollination fauna of trisylos Pontederia cordata, an aquatic plant. 
Can. J. Zoo. 66(6): 1421-1424. 
Zimmerman, M. 1981. Nectar depression patterns in a population of 
Impatiens capensis. VA. J. Sci. 32(4): 150-152. 
